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4 “We believe,” said a prominent opera- eis 
‘| ‘ting engineer, “that the installation of Th e ] AY j OR 
" TAYLOR STOKERS equipped with 


i the new POWER DUMP feature will 


i go far toward solving the problem of 
the human element in the boiler room.” 
ae DUMP 


t day ap Sreciation of the vital im- 
portance of intelligent boiler firing in the 
economy of the Central Station insures 
full recognition of the far reaching value 
of the POWER DUMP feature of the 
TAYLOR STOKER in enabling the boiler 
room to secure for its operation men of 
the larger calibre it so greatly needs. 


American Engineering 
Company, Philadelphia 
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HERE has been no other factor in creating the prestige which 


now surrounds the Weston name than the outstanding 
superiority of 


Indicating Instruments 


So high have Weston products established the name in the field of Electrical 
Measurement that it is in itself an endorsement of each Instrument that bears it. 


It is our fixed purpose to maintain, and if possible to increase, the value of 
this endorsement. 


The Weston A. C. Round Pattern 
Switchboard Instruments are un- 
rivalled with respect to mechanical 
and electrical design and workman- 
ship, and hence with respect to 
performance. 


Competent engineers know that 

this Weston group is the only one 

a which meets perfectly the practical 
requirements of operating service, 
POWER-FACTOR and they likewise know that the ini- 
METER tial cost is little, if any, more than 
the cost of inferior instruments, 

and that because of their continuous 

accuracy and serviceability they are 

much more economical to adopt 

than instruments of any other make. 


The Instruments, consisting of 
Ammeters, Voltmeters, Wattmeters 
(Single and Polyphase), Power 
Factor Meters, Frequency Meters 
and Synchroscopes. are thoroughly 


described in our Catalog 16. 
Complete groups of Weston 


Switchboard Instrument Trans- oe 


samaette formers are described in our Bui- WATTMETER 


letin T50T. Single and Polyphase 


Weston Electrical Instrument Co. 
13 Weston Ave., Newark, N. J. 
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Saving the Net Earnings 


HERE is a familiar story of a banker who con- 

cerned himself only with the net earnings of a 
utility in which he was interested. He assumed that 
the management would see that the gross earnings 
were expanded and the operating expenses held to a 
reasonable ratio. What interested him was the amount 
applicable to dividends on the stock. Now, it can nor- 
mally be expected that the natural rate of increase in 
gross business will mean a corresponding rate of in- 
crease in net revenue, so that the return on the securi- 
ties shall be properly protected. In well-managed 
central station properties we look for steady improve- 
ment in position. Regular conditions would not call for 
comment. But the present is surrounded by so many 
doubtful circumstances that it is well for every mana- 
ger to take stock of his prospects. It is to the net that 
attention will be directed. For higher expenses are 
the inevitable product of the times. To make the net 
earnings what they ought to be will require the most 
searching campaigns for business and the avoidance of 
waste—labor and material. 


The Coal Situation 


HE annual report of the Detroit Edison Company 

reveals a condition quite common to central station 
companies in the East with reference to coal prices and 
deliveries. In some sections the conditions have becomé 
so acute as to warrant action on the part of the indus- 
try as a whole against the railroad companies to whom 
this condition may be attributed. The Detroit Edison 
Company, for instance, last fall was put to enormous 
expense in buying coal because of shortage of cars and 
congestion of railroads which seriously interfered with 
its fuel supply. The interference ranged from 25 per 
cent curtailment of shipment from mines on one coal 
railroad because of car shortage all the way to abso- 
lute stoppages for days at a time, for weeks in one case, 
in shipments from other roads. Notwithstanding that 
its fuel contracts were for ample quantities and were 
made with twenty-two mines on four coal-carrying rail- 
roads, the company still must buy coal at high prices 
wherever it can be found. 

Central station companies are not the only ones who 
are suffering because of embargoes on coal or from car 
shortage. Most industries using fuel have been simi- 
larly handicapped. Public utilities whose service is so 
essential to society should, however, have the first claim 
on coal, and railroad companies should not be slow in 
recognizing the righteousness of such a claim. There 
is no denying that there is a great market for coal at 
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the present time, and following the law of supply and 
demand there naturally should be an increase in the 
price. Central station companies realize that they will 
have to pay more for coal in the coming year than they 
did last year, but it is not the price that worries them 
so much as the uncertainties of delivery. 

One would think that the spirit of comradeship which 
exists between public utilities would be sufficient to 
guarantee fair treatment to one by the other without 
recourse to the vested authorities. Complaints by cus- 
tomers to commissions over failures of service are not 
sought by central station companies, and certainly com- 
plaints by public utility companies against the railroads 
should not be viewed with equanimity by the railroad 
companies. If continuity and reliability of service is to 
be assured to the general public there must be continuity 
and reliability in the coal supply contracted for. Cen- 
tral station companies loathe to increase rates to con- 
sumers; but if because of the failure of the railroad 
companies to deliver fuel the central stations must buy 
at greatly increased prices on the open market, rates 
might possibly have to be increased. The railroads 
would then have to contend with the general public as 
well as with the central station companies, and the voice 
of the former will be very potent with the Interstate 
Commerce Commission. 


Finding Ourselves in Foreign Trade 


T is significant of our widening interest in overseas 

markets that the most popular session at last week’s 
Fourth National Foreign Trade Convention was the 
one devoted to the problems of the smaller manufac- 
turer and merchant. For this means that the business 
man of small and average capital is now giving an 
attention to foreign trade possibilities which he might 
have given with advantage to his pocketbook many 
vears ago. However, what he could have done in the 
past is far less important than what he is going to do 
with the beckoning opportunities which now invite 
his courage and faith. The greatest work of intro- 
ducing manufacturers into foreign lands, the pioneer 
missionary effort, has been done for the industries in 
this country by the corporations of large capital. Cul- 
tivation of these markets is the privilege of all. Large 
companies are giving freely of their advice in order 
that the opportunity may be grasped. Government 
officials and bureaus both give and promise a greater 
degree of co-operation than ever before. Bankers are 
keenly alert to the possibilities. Clearly it is “up to” 
the average manufacturer to benefit from the waiting 
markets. 
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Rates and Volume of Service 


HE articles on central station growth and rate re- 

duction opens a subject of great interest both to the 
producer and consumer of electrical energy. Despite 
the fact that the prices of material and labor involved 
in the industry have been steadily rising of late at a 
rather terrific pace, electricity supply is one of the very 
few things rated as necessities which have consistently 
declined in cost to the consumer through a period of 
unparalleled rise in other things. The principal eco- 
nomic justification of this lies in the fact that supply 
and distribution of energy on a great scale enables the 
product to be sold more cheaply. The effect of increas- 
ing output on cost of production is well understood, but 
its effect on distribution is less considered, although 
quite as important. In delivering electricity over a 
given area the cost of the network per kilowatt-hour 
delivered decreases rapidly as the output rises, both by 
reason of the general cost of construction aside from 
mere conductor copper, and also from the improved 
diversity factor given by a large number of consumers 
with varying requirements. The steps instituted by the 
Milwaukee company as described last week are therefore 
justified in principle, and in practice there is no reason 
to doubt their efficacy in building up central station 
business. 

In obtaining miscellaneous business on an electrical 
supply system the primary rate has a very large influ- 
ence; if too high it scares off the smaller consumers, 
who in the aggregate supply a profitable business, al- 
though individuals may seem unprofitable. In the sec- 
ond place a moderate primary rate encourages the user 
to a consumption which earns a chance at the secondary 
rate, which tends to build up still further density of 
service. It has been the almost universal experience 
that a reduction from the primary rate within reason- 
able limits has resulted in the long run in the increase 
of net profits. Moreover, the tendency among commis- 
sions has been very strongly toward enforcing lower 
primary rates in the interest of the people at large, who 
are, one and all, through the relations between the com- 
pany and the public, to be regarded as silent partners 
in determining its economic status. The scheme which 
has been worked out in Milwaukee is really a profit- 
sharing device whereby the public shares in the pros- 
perity of the company. Just what primary rate is jus- 
tified is conditioned on local circumstances, but, ob- 
viously a system whose lines can be loaded to their full 
capacity by securing new business is in a position prof- 
itably to grant lower rates than when the service is kept 
scattered and meager by the scarecrow of high prices. 
The Milwaukee program, of making definite reduction 
in price based on definite increase in the number of 
consumers, has the advantage of looking forward and 
tending to check premature agitation for lower rates 
which actually may hinder the development of the 
business by forcing extreme conservatism in the matter 
of secondary and tertiary rates. The present tendency 
is toward simplification of the rate system and lessen- 
ing the differences between these several rates. This 
tendency can only be carried to its legitimate outcome 
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by large increases of load. In whatever form the gen- 
eral scheme is worked out the advantage of a consistent 
and open policy in securing public patronage and good- 
will is self-evident. 


Duplex Radio-Telegraphy 

HE message-carrying ability of a single wire con- 

necting two widely separated telegraph stations 
was doubled and then quadrupled by the introduction of 
the duplex and quadruplex systems. Soon after wire- 
less telegraphy was first successfully practised, a num- 
ber of inventors realized that similar increases in traf- 
fic moving power would be helpful to radio signaling. 
They set for themselves the tasking of devising and de- 
veloping suitable modes of multiplex operation; and as 
a result the patent office has for years been issuing 
specifications descriptive of many and various propo- 
sals directed toward effective multiple simultaneous 
transmission. 

When a single wireless station must receive through- 
out the period it is sending messages, however, as in 
true duplex operation, the designer encounters diffi- 
culties. In the first place, the wireless transmitter is 
brutally powerful when contrasted to the wireless re- 
ceiver. As a consequence of this lion-and-lamb charac- 
teristic, suggestions for duplex radio-telegraphy have 
often provided an alternation in operation of sender and 
receiver, each set of instruments being connected to 
the antenna wires several times in the fraction of a sec- 
ond which forms a single Morse dot element, but none 
of these commutator plans has met with commercially 
practical success, so far as is known. 

There has been developed, however, a duplex radio 
method which gives excellent results. This system in- 
volves the separation of sending and receiving  sta- 
tions (at the same end of the wireless “line”) by a 
number of miles, so as to protect the delicate detectors 
from direct interference. Different wave lengths are 
used for transmission ih the opposite directions, syn- 
tonic discrimination being thus applied. The opera- 
tion of each sending station is controlled from its cor- 
responding local receiving plant, the Morse key send- 
ing its signal impulses over a wire line connecting the 
two local installations and actuating the main sending 
apparatus through a relay system. Thus, in the trans- 
Atlantic stations which connected the United States 
with Great Britain before the beginning of the war, 
the American sending plant is located at New Bruns- 
wick and the receiver at Belmar, N. J., some 30 miles 
distant. The operators are on duty at Belmar only, 
and the two stations are connected by a short wire line. 
Similarly, the British sender and receiver are respec- 
tively at Carnavon and Towyn, Wales, about 20 or 30 
miles apart, and connected by wire line. Carnavon 
sends on one wave length, which is received by Bel- 
mar but not by Towyn; and New Brunswick radiates 
waves of a very different frequency, which are heard 
by Towyn but not by Belmar. Thus, after suitably 
choosing the wave lengths and separating the local sta- 
tions, two continuous streams of messages may be kept 
passing through the ether in opposite directions. 
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Competing with Niagara 

HE huge new station of the Buffalo General Elec- 

tric Company, of which the preliminary descrip- 
tion appeared in last week’s issue, is notable on account 
of the extraordinary pains that have been taken to se- 
cure highly efficient generation of electric power. At 
first thought it seems a shade worse than carrying coals 
to Newcastle to build a steam generating station within 
short range of the great hydroelectric plants at Niagara. 
It must be remembered, however, that these plants are 
seriously handicapped in ultimate output by the small 
minded policy of the government in checking the use of 
water, and that the great industries which have grown 
up about Niagara demand even more power than can 
conveniently be furnished. The energy contracted for 
by the Buffalo company from the Niagara plants up to 
the present time is some 25,000 hp. below Buffalo’s full 
requirement, and if this extra amount had to be taken 
from the Niagara transmission it would be well up to, 
if not beyond, the economical capacity of the hydraulic 
plants and unquestionably would have to be purchased, 
if at all, at a price which is within competition by 
steam. Consequently the present plant, with its initial 
capacity of 60,000 kw. and with a final rating rising to 
210,000, has been undertaken with extremely high effi- 
ciency as its chief motive. Further, the art of auto- 
matic boiler-room operation has been carried very far 
so that not only is the plant of high thermo-dynamic 
efficiency but it is unusually economical from the stand- 
point of labor. 

Fundamentally, it is a typical turbo-generator plant 
specialized for the extremely economical use of fuel. 
The three generating units are each of 20,000 kw., to 
be followed at once by a unit of 35,000 kw. The boile? 
system is notable for the large size and high thermal 
capacity of the units. The plant has only five boilers, but 
each of these is capable under service conditions of 
evaporating about 160,000 lb. of water per hour from 
and at 212 deg. The actual working pressure, however, 
is 275 lb. and provision is made for 275 deg. Fahr. of 
superheat. Each of these figures is substantially the 
maximum available without going into extremely special 





| EVERAL aarticles on public policy matters are 
published in this, the first issue of the month, 

in accordance with our regular practice. Fred- 
erick Darlington, consulting engineer of the Westing- 
house Electric & Manufacturing Company, has given 
the “Electrical World” an interview which deals direct- 
ly with the timely topic of “preparedness.” Mr. Dar- 
lington believes that the excess of central stations 
should be used in nitrate production, and that the gov- 
ernment, for military reasons, should encourage de- 
velopment on these lines rather than concentrate its 
efforts on a single large government-operated plant. 
Arthur Williams, general commercial manager of the 
New York Edison Company, has written for publica- 
tion in this number an interesting discussion on the 
subject of “Government in Business: A Question of 
Policy.” It presents the simple issue which govern- 
mental ownership and operation involve. If they are 


Public Policy and Other Articles in This Issue 
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constructions. The fuel is dumped from cars into a 
crusher which reduces the run-of-mine coal to uniform 
size, and this is lifted by a conveyor to a 7500-ton 
bunker at the top of the boiler house. Thence it is dis- 
tributed to the stokers by gravity and from this point 
the operation of the system is as nearly automatic as it 
can be made. The forced-draft fans are automatically 
controlled in response to the steam pressure. All the 
boilers have a complete system of automatic-draft regu- 
lation, and the entire fuel feed system is designed to op- 
erate with as little human attention as is possible. The 
firing system is guaranteed to give an over-all boiler 
efficiency ranging from 70 to 77 per cent, according to 
load. This very high figure combines with the high 
turbo-generator efficiency to give the station about the 
highest over-all efficiency from coal pile to busbars as 
yet recorded. 

One quite unusual feature of the plant, aside from 
the provisions for firing, lies in the use of distilled 
water for the boiler feed. The engineers foresaw that 
the raw water from the Niagara River would cause 
scale, which would materially reduce the efficiency of the 
plant and necessitate shut-downs for cleaning, conse- 
quently an evaporating plant of the capacity of 15 tons 
of water per hour was provided. The distillate not 
needed at once for the boilers is being stored in a tank 
system intended at all times to contain enough distilled 
water to fill a boiler immediately. A complete system 
of metering the feed water is in use and the provisions 
for the saving of heat at every stage of the system are 
remarkably complete. Both feed water system and the 
main steam piping are in duplicate, the latter being of 
valves, and the whole piping system is elaborately heat. 
steel with extra heavy flange bolting, and special steel 
insulated, the main steam pipes having 4 in. of mag- 
nesia coating. With respect to the elimination of ther- 
mal losses all along the line from the stokers to the 
turbo-generators this station appears to be equalled by 
few and excelled by none. It impresses one as a singu- 
larly well-planned generating station which ought in 
economy of operation to repay many times over the care 
that has been spent upon it. 


applied as a matter of deliberate policy and are ex- 
tended they involve far-reaching business operations, 
touching necessities and luxuries. The regular 
monthly compilation of central station earnings and 
energy output appears in this issue. It gives the re- 
sults for November, which showed that the industry 
was still making the large increases that had marked 
previous months. 

The foremost engineering article in the current issue 
is the second installment of the extended description 
of the new steam station of the Buffalo General Elec- 
tric Company. A third installment will be published 
in a later issue. The article in the present number 
takes up construction and operating features of the 
steam end of the station. 

The contents of the paper have been regrouped in 
a —— which will be more convenient for the 
reader. 
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The 210,000-kw. Buffalo Steam Station—II 


Construction and Operating Features of the Steam End of the Station, Including Use of 
Economizers and Make-up Water Evaporators, Provisions for Maintaining 
Balanced Draft and Construction of Piping System 


NOME of the conditions existing at Buffalo that made 
it necessary to erect and operate a steam station 
almost within sight of Niagara Falls were described 

in the last issue of ELECTRICAL WORLD with features of 
the elaborate coal-handling apparatus and double-ended 
boilers. This article deals with other features of con- 
struction and operation in the boiler room. 

The stoker setting is the largest duplex installation 
ever made, the width of the furnace being 23 ft. 10% 
in., and its combined depth 13 ft. 4 in., the total grate 
area being 318.6 sq. ft. The distance from the top of 
the grate to the front header is 10 ft. 10 in., and from 
the top of the grate to the rear header 6 ft. The 
stokers are guaranteed to give an overall boiler effi- 
ciency of from 70 to 77 per cent, dependent upon the 
amount of water evaporated per hour. 

The stokers are driven by 5-in. by 6-in. Sturtevant 
independent throttling engines equipped with flywheels 


stant furnace draft regulation provided by the Engineer 
Company of New York, the forced draft being con- 
trolled by the steam pressure by varying the speed of 
the fan. One furnace draft controller is provided for 
each boiler. In this station the draft controllers are 
designed to keep a constant draft over the fire. This 
draft is maintained constant by the adjustment of a 
damper in the smoke connection from the boiler, the 
damper being operated by water pressure through a 
hydraulic cylinder and system of levers. 

A large iron pipe is built into one side wall of the 
boiler setting, and the movable vane, inclosed in a 
sheet-steel casing, is set in front of this pipe so as to 
be affected by the difference between furnace and atmos- 
pheric pressures. An adjustable weight keeps the vane 
in a definite position, and change of the draft condition 
over the fuel bed changes the location of the vane and 
operates the pilot valve. 





FIG. 1—TURBINE ROOM SHOWING ONE OF THE 20,000-KW. GENERATORS WITH COMBINED 
TURBINE-MOTOR DRIVEN EXCITER AT RIGHT 


and designed to develop 25 hp. on 275 lb. pressure sat- 
urated steam, the maximum speed being 540 r.p.m. 
Forced draft is supplied to the stokers by an installation 
of three Green radial flow, high-efficiency fans, each 
driven through reduction gearing by a 300 hp. Terry 
steam turbine. Air is normally taken from the main 
electrical generating units, which discharge through a 
duct system under the basement floor into gratings 
beside the stoker fans. 

The stoker engines are located on the main boiler 
room floor and are connected to the drive shaft with 
Link Belt silent chains. The stokers are driven by 
chains from shafting in the basement. The bearings 
on the stoker driving shafting are all of S. K. F. Ball 
Bearing Company’s make, sixteen bearings being fur- 
nished per boiler. The shafting transmits from 7.5 to 
20 hp., and at speeds between 66 and 360 r.pm. The 
stoker drive for each boiler is independent of the other 
boilers. 

All the boilers are equipped with a system of con- 





The speed of the fan turbines is controlled by a com- 
mon shaft actuated by a special Mason compensating 


regulator. The regulator has two diaphragms, one 
actuated by the pressure in the main steam header and 
the other by the pressure in the steam chest of the fan 
turbine. The regulator will hold the main steam pres- 
sure constant through a reasonable range of load, will 
prevent excessive blast pressure with light fires, and 
cuts down the hunting tendency of the fan to a 
minimum. 

Five Green economizers are installed, one per boiler. 
Each contains 9435 sq. ft. of heating surface in 576 
12-ft. tubes. The tubes are set twelve in a section, the 
forty-eight sections being in three groups of sixteen 
each. The groups are connected in series so that the 
water enters each group at the bottom and rises to the 
top. Cold water enters at the end from which the gases 
leave. The working pressure is 325 lb. The economizers 
are provided with sectional covers on both sides, these 
being 4 in. thick and composed of steel plate with as- 
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bestos insulation between. The scraper drive consists 
of a 3-hp. General Electric motor connected to the driv- 
ing head by sprocket chain. The economizers are ar- 
ranged in pairs above and across the firing aisle for 
each pair of boilers, and the flues and uptakes are so 
arranged that the by-passing of any unit is easily 
accomplished. Soot hoppers are provided under each 
economizer, and any soot settling there is carried down 
into the ash hoppers by a special soot ejector system. 

Five induced draft Niagara conoidal fans are in- 
stalled to draw away the gases from the economizers. 
Each fan is of the single inlet overhung type, direct 
connected to a variable speed motor, and runs from 
87 to 450 r.p.m., according to the load. The static pres- 
sure created varies from 0.25 in. to 1.5 in., according to 
speed, and the power required by the fan varies from 
1.8 hp. to 130 hp. The fans are located on a flooring 
above the boilers and at one side of the coal bunker, 
as shown in the station cross-section. 

Two superposed brick-lined steel stacks with out- 
side flues are provided, the stacks each being 185 ft. 
high above the grates and 18 ft. in diameter inside 
linings. 

USE OF MAKE-UP WATER EVAPORATORS 


Make-up water is supplied from the Niagara River, 
being distilled in a Griscom-Russell evaporating plant. 
The use of distilled water was justified by the intention 
to run the boilers at very high rates of evaporation, and 
to accomplish this no loss in boiler efficiency could be 
tolerated. The major losses which were recognized 
were those due to scale accumulations, which would not 
only give poor heat transfer, but necessitate boiler shut- 
downs for cleaning and also blow-down losses. The 
evaporating plant has a capacity of 15 tons of distilled 
water per hour, the water to contain less than 5 grains 
of solids per U. S. gallon upon evaporation to dryness, 
and guaranteed evaporation is 2.5 lb. of distilled water 
per pound of steam supplied. 

Three two-effect evaporating equipments are in- 
stalled, each capable of distilling 10,000 lb. of water per 
hour. The apparatus includes a feed-water heater, a 
heat exchanger, a desuperheater, three high-pressure 
evaporators, a condenser, a special distiller for fur- 
nishing drinking water, and an aérating filter. 

The raw water, after passing through the feed heater, 
flows to a pump which forces the raw water through a 
heat exchanger, the high and low-pressure evaporators 
and the condenser. The three high-pressure evaporators 
are all fed from the same header, receiving water from 
the raw water pump, and the amount of raw water flow- 
ing into each evaporator is controlled by float valves. 
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Any excess water not evaporated by the high-pressure 
equipment passes over to the low-pressure units, where 
final evaporation occurs. The vapor is carried away to 
the condenser. The heat exchanger is a small con- 
denser, and as much vapor as can be condensed by the 
raw water passing through the heat exchanger is drawn 
by induction into the heat exchanger and condensed 
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FIG. 2—ARRANGEMENTS FOR SECURING COAL 


The balance of the vapor is condensed in the 


there. 
condenser, the discharge from the hot well system being 
used for this purpose. 

Two floats are provided in the condensate receiving 
tank, one of which controls the steam supply to the con- 
densate removal pump, preventing the pump from run- 
ning away and insuring a definite amount of water in 


the tank at all times. Should a large amount of dis- 
tilled water accumulate in this tank, due to only a 
small amount of makeup water being used in the station 
feed heaters, the other float control on this tank will 
shut off the live steam to the evaporators and stop 
evaporation of additional raw water. The desuper- 
heater is drained continually. A storage tank system 
with Pneumercator water level indicator and alarm is 
provided for water distilled in excess of that required. 
It is planned to keep sufficient water in these tanks at 
all times to fill one boiler. 

Three three-stage Jeansville feed pumps driven by 
Westinghouse turbines are provided, each having a 
capacity of 1000 gal. per minute. The feed water pip- 





FIGS. 3 AND 4—ONE OF THE COAL CRUSHERS (AT LEFT) ; COAL CONVEYORS AND DISTRIBUTORS OVER BUNKERS (AT RIGHT) 
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FIG. 5—EQUIPMENT ARRANGEMENT IN 
BUFFALO STATION 
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ing is arranged so that any boiler can be supplied either 
directly or through the economizer above it from a 
duplicate system of headers and branch lines. 


UTILIZATION OF EXHAUST STEAM AND CONDENSATE 


The condensate from the turbines is delivered to an 
installation of three 10,000-hp. Cochrane horizontal open 
heaters. These are connected up to take the exhaust 
from the auxiliaries, enough of which are run non- 
condensing to furnish enough steam to heat the con- 
densate to the desired temperature. The exhaust steam 
used in feed water heating is also condensed and forms 
a part of the feed water supply. The amount of make- 
up water required will be a minimum, the use of evap- 
orators for make-up water obviating the necessity of 
blowing down boilers except at rare intervals. 

Each feed water heater is capable of raising the tem- 
perature of 300,000 lb. of water per hour from 40 deg. 
to 210 deg. Fahr., but under normal conditions of 
operation the temperature of the entering water will 
exceed 40 deg. and the temperature of the water leaving 
the heater will not exceed 160 deg. Fahr. The best 
efficiency of the economizers is attained when water 
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FIG. 6—PIPING ARRANGEMENT FOR FEEDING BOILERS 


enters at 160 deg. Fahr. Any excess steam over that 
required to heat the water to 160 deg. Fahr. is intro- 
duced into the main turbines through a special low- 
pressure inlet, and further surplus, if any, is exhausted 
to the atmosphere. Exhaust steam supply is derived 
from turbines operating at 3 lb. back pressure and 
driving exciters, forced draft fans, boiler feed pumps, 
low service, hot well, condenser water circulating and 
air removal pumps. This steam being entirely free 
from oil makes the usual oil separator supplied with 
feed water heaters unnecessary, but to enable the ex- 
haust of the stoker engines to be used in the make- 
up along with the exhaust from turbo-auxiliaries, a 
Cochrane oil separator is provided for the former. 

In addition to the condensate the drips of the high- 
pressure steam piping and condensation from a steam- 
heating system used in the station are returned direct 
to the heater. Should the water level in the latter fall 
below a fixed point, distilled water is allowed to enter 
the heater through a float valve, and if the supply of 
distilled water should be insufficient to keep the water 
in the heater at the desired level, raw water from the 
river can be introduced through an emergency con- 
nection. 

From the heaters the feed pumps force the water into 
8-in. duplicate supply headers from which connections 
are run to the boilers. Each boiler is fed from each end 
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of the cross-drum. Two. Venturi meters are provided 
for each boiler, the designers arranging for measuring 
the feed delivered at each end, with register-indicator- 
recorders placed on the gage board and provided with 
dials visible from the front. For testing purposes tees 
and valves provided in the feed lines enable the water to 





FIG. 7—EVAPORATORS FOR PURIFYING BOILER MAKE-UP WATER 


be conducted to a testing weir after passing through 
the meters. 

Water enters the boilers at about 270 deg. Fahr. A 
flow of water corresponding to the rate of evaporation 
is assured by Copes feed water regulators and pump 
governors. The regulators are on the same level so 
that they act in unison. Each Venturi meter will handle 
170,000 lb. of water per hour, the tubes being of semi- 
steel and the throats of bronze. 

The checking of the flow of feed water into the boilers 
is followed by an increase in pressure in the feed lines. 
Should the demand for steam fall off to such an extent 
that one feed pump can supply all the feed water re- 
quired and at a reduced speed, the Copes pump governor 
will throttle the steam supply to the pump. One 3-in. 
governor ‘s furnished in the steam line to each of the 
three 1000-gal. turbine-driven feed pumps and controls 
steam at 275 lb. pressure and 275 deg. Fahr. super- 
heat. 

The valves are so designed that the difference in 





FIG. 8—STEAM END OF 20,000-KW. TURBO-GENERATOR 


pressure between the steam at the boiler outlet and the 
water at the feed pump outlet shall exceed the steam 
pressure by a constant predetermined amount. Should 
this difference in pressure increase, the valve will throt- 
tle the steam to the turbine and decrease the pump speed. 
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Each feed water regulator is capable of passing 170,000 
Ib. of water per nour with an excess pressure of 25 lb. 

The feed water and main steam piping systems are 
in duplicate throughout and arranged so that any boiler 
can operate on either system. The main and auxiliary 
high-pressure piping and fittings were furnished by the 
Lumsden & Van Stone Company. Two 8-in. leads run 
from each of the five boilers. Two 8-in. leads are joined 
to a 10-in. lead connecting to one of two 12-in. headers’. 
The boilers on one side of the boiler are connected to 
one header and those on the other side to the other 
header. A 12-in. lead is taken from the lower part of 
each header and run under the turbine room floor to- 
ward each turbine. Halfway between the turbine and 
header the two 12-in. leads are joined to a 14-in. lead 
carried up to the turbine. Expansion in the 8-in. 
boiler leads, the 10-in. connections to the headers and 
the 12-in. headers is cared for by expansion loops. 

Full weight steel piping is used, all sizes over 12 in. 
being 0.5 in. thick. Special Van Stone flanges are used 
for joints in the pipe lines, the general dimensions 
being in accordance with the A. S. M. E. standard for 
250 lb. pressure, but with 7% in. established as the mini- 
mum size of bolt to be used. Fittings are all extra 
heavy pattern, cast steel, and are tested to 500 Ib. 
hydraulic pressure at the factory. Extra heavy semi- 





FIG. 9—HIGH-PRESSURE STEAM MAINS WITH MOTOR OPERATED 
VALVE AT LEFT 


steel pipe and fittings supplied by the above firm are 
also used between economizers, boilers and feed pumps, 
and in the economizer and boiler blow-off lines. The 
piping carrying circulating water to and from the con- 
densers is provided with expansion joints to take care 
of the displacement of the condensers, which are spring- 
mounted, the joints being made up of rubber tubing 
carried in a metal frame with flanges for connection to 
adjoining piping. 

Full load can be carried on either steam header, but 
under normal conditions both will be operated, valves to 
the turbine being electrically actuated. 

Robinson asbestos gaskets are used on the high- 
pressure steam lines. All piping, fittings and valves 5 
in. and larger carrying steam at maximum temperature 
are covered with magnesia 4 in. thick, flanges being cov- 
ered 2 in. thick. A covering 1.5 in. thick is used on feed 
water suction piping, a 2-in. covering being provided on 
all exhaust and feed discharge piping, fittings and 
valves, feed water heaters, evaporator equipment and 
uptakes. 

The Pittsburgh Valve, Foundry & Construction Com- 
pany furnished the valves for the feed system, these 
being extra heavy pattern with semi-steel bodies and 





good for a working pressure of 400 lb. with water at 
temperatures ranging from 248 to 273 deg. Fahr. Lums- 
den & Van Stone supplied the feed piping. Pratt & 
Cady check valves are installed in the boiler feed piping 
next the stop valves and on the feed pump discharges. 
These check valves work normally under 350 lb. water 
pressure with temperatures varying from 160 to 270 
deg. Fahr. Pratt & Cady check valves in the drip piping 
handle condensation from steam piping working normal- 
ly at 275 lb. pressure and at 275 deg. Fahr. superheat. 

The valves in the air piping between the condensers 
and the air removal pumps were supplied by the Pitts- 
burgh Valve, Foundry & Construction Company. This 
piping is so arranged and valved that the LeBlanc 
pump used in normal operation can be shut off and the 
air withdrawn by a reciprocating pump and measured 
in order to test the air leakage of the condenser. All 
gate valves for use on high-pressure steam piping were 
furnished by the Nelson Valve Company. These valves 
have cast steel bodies, bonnets and yokes and flanged 
ends. The disks are of the split wedge pattern and are 
made of Monel metal, the valve seats and stems being 
of this material. Each valve is provided with an extra 
long condensing chamber with free blow valve and 
swing-bolted stuffing box, and the design is such that 
the valve stem stuffing box can be packed while the valve 
is open and under pressure. The bodies of 8-in., 10-in. 
and 12-in. valves are tapped for by-pass and the valves 
are supplied with cork-handled wheels. Six of the 12-in. 
valves are motor operated and set in the leads to the 
three 20,000-kw. generators, each generator being sup- 
plied by two leads. The motors are fitted with remote 
control for operating and shutting from the turbine 
gage board. All high-pressure globe valves were sup- 
plied by the Edward Valve & Manufacturing Company, 
these being used in numerous auxiliary steam supply 
lines, with Monel metal seats, stems and disks, valves 
1.5 in. and under being with forged steel bodies. All 
final joints in high-pressure lines 2 in. and under are 
made with “Edward” double-tight unions, the union 
joints being of a special spring seat design for use 
without gaskets. 

The boiler room instrument equipment is unusually 
complete. The stokers are provided with Hopkins elec- 
tric tachometers geared to the stoker speed shafts, two 
fixed scales showing the speed of the shafting and the 
rate of firing in pounds per hour. An adjustable scale 
is also supplied to show the air pressure in inches of 
water in the stoker wind box. Each boiler is provided 
with one of these tachometers, the coal scale being 
graduated from 0 to 24,000 Ib. per hour and the speed 
scale from 0 to 400 r.p.m. The carbon dioxide in the 
flue gas from the boiler plant is measured and recorded 
by a Uehling flue gas recorder, and an auxiliary indi- 
cator is included. Either recorder or indicator may be 
connected to any boiler at any time. Each boiler is also 
equipped with Bristol recording thermometers showing 
the flue gas temperatures entering and leaving the 
economizer, and the temperature of feed water on each 
side of the economizer. Separate recorders show the 
temperature of water in the feed water heaters. The 
usual pressure gages are also provided. 

Ashes are to be used for filling land about the station 
for some time to come. These will be removed from 
hoppers in the basement beneath the furnaces by rocker 
dump cars of 80 cu. ft. capacity, running on 24-in. gage 
tracks and hauled by a 3-ton, double-trolley, direct-cur- 
rent mine locomotive built by the Jeffrey Manufacturing 
Company; this locomotive has a drawbar pull of 1200 
lb. and capacity of 7 tons on a 5 per cent grade. 

In the next section of this article the turbine, con- 
densing, electrical and miscellaneous features of the 
station will be described. 
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Central Station Growth and Rate Reductions—II 


Experience at St. Louis with the Plan of Linking Rate Changes with Increase in Customers 
—How the Method Was Put into Effect and What It Has 
Accomplished in a Year and a Half 


Light & Power Company of St. Louis, Mo., has 

been pursuing a definite preannounced plan in re- 
gard to rate reductions. The plan irrevocably links 
the time for each reduction with the company’s growth 
in number of customers. When a certain fixed number 
of customers is obtained the rates are reduced by a cer- 
tain previously announced amount. It is the opinion 
of the officials of the company that this plan, which 
seemed the most expedient when it was adopted, has 
proved its worth. The following paragraphs present 
the details of the plan and show what material results 
have been accomplished. 

The first announcement of the new policy came on 
Aug. 14, 1915. At that time sweeping changes in all 
rate schedules were made, to go into effect Sept. 1, 
1915. To the residence rate, which had been a two- 
step schedule operating on an “active-room” basis with 
the primary rate at 10 cents and the second step at 6 
cents, a third step was added. The primary and secon- 
dary charges were left as they were, but under the provi- 
sions of the tertiary charge all energy in excess of 7 
kw.-hr. per month per active room used by residence 
customers was to be billed at 3 cents per kilowatt-hour. 

In this announcement of future policy it was stated 
that of 120,000 homes in St. Louis only one-third, or 
40,000, were using Union electric service. The an- 
nouncement added that if the company could serve a 
greater percentage of these homes it could serve each 
at a less cost and hence could reduce its rates. Con- 
sidering this fact, the announcement continued, the 
company had decided to reduce the top rate of 10 cents 
to 9 cents when its total number of customers, which 
was then 60,700 increased to 65,000. Again, when the 
number increased to 70,000 the top rate would be re- 
duced to 8.5 cents; and still again, when a total of 75,000 
was reached, the top rate would be made 8 cents gross. 
After this rate was reached it was expected that further 
reductions would be made more slowly and result in the 
eliminating of the primary step when substantial sat- 
uration was reached. 


Riis the last eighteen months the Union Electric 


How THE PLAN WAS CARRIED INTO EFFECT 


It was on this basis that the company went before 
the public to enlist its co-operation. The plan was 
explained in every way so that the public understood it 
was a plain case of “you help us grow and you will 
reduce your own rates.” What little it was necessary 
to say on the economics of the case was presented in a 
few paragraphs. The first pointed out that the 3-cent 
tertiary rate was offered so that residence customers 
could avail themselves of the comfort and convenience 
of electricity for cooking. Another stated concisely 
that each electric service customer, in addition to caus- 
ing the company expense when he uses energy, is a 
source of investment and service expense. This latter 
expense, it was pointed out, while it is a large part of 
the company’s total expense, does not increase in pro- 
portion to the increase in number of customers, espe- 
cially where customers are added to existing lines. 

The first announcement of this comprehensive, defi- 
nite and easily understood rate-reduction plan, was, of 
course, made in the newspapers. A reproduction of 
the copy used in a 7-in. by 21-in. space is given on page 


218. It told practically the whole story. All subse- 
quent copy was intended to emphasize the thought in 
the latter part of the first announcement. The state- 
ment that rates were to be reduced as quickly as 65,000, 
70,000 and 75,000 customers were obtained was kept con- 
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stantly before the public. At the same time the rate 
of growth in customers was given publicity. Newspaper 
advertising, bulletins in the company’s offices, and 
printed announcements headed “To the Public,” handed 
out by salesmen, were used for this purpose. The idea 





SpE Ch 
ar + Pscesmiiiarnnelinicnil } Ee 


Customers, Thousand 





Net Record of Customers 


NET RECORD OF CUSTOMERS, UNION ELECTRIC LIGHT & POWER 
COMPANY, ST. LOUIS, 1910-1916 


was one which was particularly easy to advertise, since 
it was something that interested nearly everyone and 
about which nearly everyone could talk. Nevertheless, 
the effort to maintain public interest was at no time 
slackened, and particular attention was called to the 
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A NEWSPAPER ADVERTISEMENT ANNOUNCING THE RATE 
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NOTICE OF RATE REDUCTIONS 


FOR 


“UNION ELECTRIC” SERVICE 


EFFECTIVE WITH METER READINGS FROM SEPTEMBER 
16th, 1915, THE FOLLOWING REDUCHONS AND 
CHANGES IN RATE SCHEDULES ARE OFFERED. 


RESIDENCE RATES 


With the development and cheapening of household electrical 
appliances, the residential load is expected to become more and mors 
what can be termed a heating and cooking or power load—the mod 
erm residence equipment now has the electric iron, toaster, percolator, 
grills or chafing dishes, heaters, and the electric cooking range is 
fast finding favor. 

To offer the inducement to our residence customers to’ avail 
themselves of the comfort and convenience in a more liberal use of 
electricity in their homes, a third step in the residence schedule is 
ennounced, viz. — 


3c per Kwh. for all use Im excess of 7 Kwh. per month 
per active room, 
COMMERCTAL LIGHTING AND POWER 
We shall cancel Maximum Rate Schedule Known as No. }, viz.: 


First 250 Kwh. use during month at 10c per Kwh. 
All over 250 Kwh. use during month at 9c per Kwh 


All eustomers now under the above schedule from and after Septem- 
ber. Lith, 1915, will be billed under No. 6 Schedule, which is as follows 


First 200 Kwh. use during month at 10¢ per Kwh 
Next 200, Kwh. use during month at 8¢ per Kwh 
Néxt 200 Kwh. use during month at 6¢ per Kwh 
Oyer 600 Kwh. use during month at 4c per Kwh. 


Monthly minimum will be reduced to $1.00 for both light «ni? 
power. The foregoing rates will be reduced 44¢ per Kwh. without 
Jamp renewals. 


— shall cancel Exclustve Power Ser\ice Schedule known as No. 


Pirst 100 Kwh. use during month at 8c per Kwh. 
Next 100 Kwh, use during month at 6c per Kwh. 
Next 100 Kwh. use during month at 5c per Kwh, 
Next 500 Kwh. use during month at 4c per Kwh, 
All over 600 Kwh. use during month at 3c per Kwh. 


All customers now under.the above schedule from and after Septem 
ber, 15th, 1916, will be billed under No. 4 Schedule, which is as follows 


First 200 Kwh. use during month at 6¢ per Kwh. 
Next 200 Kwh. use during month at 5¢ per Kwh. 
Next 200 Kwh. use during month at 4c per Kwh. 
‘Over 600 Kwh. use during month at 3c per Kwh. 


Monthly minimum will be reduceil from 75¢ to 50c per H. P. 


‘ANNOUNCEMENT OF FURTHER REDUCTIONS 


The plying of electricity to the entire population of « city 
such as St. Louis involves a very large investment and plant, each cus 
tomer is also an element of not only investment cost, but service ex- 
pense, in addition to the cost of operation to generate the electr city 
and its delivery—with the increased use and growth of the business, 
lower operating costs are made possible. 


The total number of residences in the City of St. Louts aggregate 
approximately 120,000, of which at the present time 33 1-3%, or, in 
round figures, 40,000 use ‘‘ UNION ELECTRIC” Service. In additivu 
we have over 20,000 commercial and power customers. 


‘We tabulate below the growth in total number of ‘‘Union Elee 
trie’’ patrons beginning with January 1, 1910 up to August 1, 1915 


On January 1st, 1910—23,750 customers 
On Janury Ist, 1911—28,250 customers 
On January Ist, 1912—33,750 customers 
On January Ist, 1913—38,000 customers. 
On January Ist, 1914—46,300 customers. 
On January Ist, 1915—54,500 customers. 


ON AUGUST 1st, 1915—60,700 CUSTOMERS. 


It is reasonable to expect in December, 1915, a total of 65,000 cus 
tomers will be reached. 


* A continued rapid growth’ will enable the Company to make 
further reductions in its rates from time to time, and thus share its 
prosperity with its increasing number of patrons, and as the number 
of-our customers increase we mow offer the following further reduo- 
tions in the primary rate: 


with proportionate rate reductions in the secondary and other styps 
of our schedule. 


The 75,000 Mark Should Be Resched Within the Coming Yer. 


It is diffieult to forecast too far ahead with any degree of cer- 
tainty, with the rapid advance in the art and imprdvements and ~tti- 
eiencies that are being constantly developed, to what extent evpn 
further reductions may prevail; large additional capital investm. nt 
is continuously required to maintain a public utility such as tre 
“Union Electric,"’ which must keep abreast of the times to ren«:r 
the best of service at the lowest possible rates. 

Man people are still using the older methods of lighting—scine 
coal pil—these are obsolete and out of date. With the present higk c* 
ficiemgy incandescent Mazda Lamps, with free renewals, the low rat-s 
and monthly minimum of 50c, and NO DEPOSIT REQUIRED. 
electricity offers to the householder an economical.jaxat= with the 
comfort and conveniesce which no other domestic service can b ‘ing 

™ If your house js not wired we wire ‘‘already built houses” at a 
low cost, and will divide the payments monthly with your electric light 
bill 


Call up Main 3220, or Central 2530, our 
representative will call 


“UNION ELECTRIC” 


Light and Power Company 
12th and Locust Sts. 





REDUCTION SCHEDULE 
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fact each time 5000 customers were added and a reduc- 
tion made. 

The results of establishing this policy are best shown 
by the curves on page 217. They indicate graphically the 
company’s growth since 1910. In the seven years cited 
in the curve of customer increase there are two rather 
abrupt changes in direction. The first of these was 
attributed largely to the adoption of differential rates 
and to the installation of policies which made it easy 
for customers to do business with the company, as 
explained in the ELECTRICAL WORLD of Feb. 20, 1915. 
The second break in the curve is attributable to this 
later policy of enlisting the aid of customers in reducing 
their own rates. An exterpolation of the curve in the 
direction of its 1913-1915 trend indicates that the com- 
pany is about 5000 customers ahead of the record it 
would have held had it not introduced a new idea. Fur- 
thermore, it should be noted that these records for 
1915-1916 were made in spite of the fact that the com- 
pany absolutely discontinued the practice of directly 


DATA ON GROWTH OF UNION ELECTRIC LIGHT & POWER 
COMPANY, ST. LOUIS 





Kw.-Hr. 
Total Sold for 
Year Kw.-Hr. Net Gain Residence Net Gain 
Sold Only 
WES 5 ose ars 52,710,248 5 ak ees 2 a ere 
REE 6 iareeed 59,049,419 6,339,171 4,830,138 736 , 936 
BORD cw aece 65,773,600 6,724,181 5,933,152 1,103,014 
i re 77,000,491 11,226,891 7,465,385 | 1,532,233 
| ee 83,011,490 6,010,999 8,864,404 | 1,399,019 
1915. atts 92 , 216,356 9,204,866 10,354,396 1,489,992 
1916. oa 109,150, 000% 6,933,644 12,470, 000* 2,115,604 
Net Gain per Year Number of Customers 
January 1, 1910....... 23,750 ck 
January 1,1911.......! 28,250 4,500 
January 1, 1912 33,750 5,500 
January 1, 1913 38,000 +, 250 
January 1, 1914.. aa 46, 300 8,300 
January 1, 1915 5 54,500 8,200 


January 1, 1916. } 65,191 10,691 


RECORD BY MONTHS, 1915-1916 


Number | Net Number Net 

of Cus- | Gain per of Cus- | Gain per 

tomers Month tomers Month 

| | 

Aug. oo ee ee {May 1,1916 ..| 68,481 | 1,622 
Oct. 1,1915 .| 62,898 | 2,198 |June 1, 1916 ..} 69,850 1,369 
Nov. 1,1915 .| 63,948 | 1,050 |July 1,1916 ..; 70,790 940 
Dec. 1,1915 .| 64,486 | 538 |Aug. 1,1916 ..| 71,539 | 769 
Jan. 1,1916 .| 65,191 | 705 |Sept.1,1916 ..| 72,437 898 
Feb. 1,1916 .| 65,593 | 404 |Oct. 1,1916 ..; 74,001 1,564 
March 1,1916 .| 66,316 721 Dee. 1, 1916 75,000 999 
April 1,1916 . 66,859 543 


soliciting house-wiring. Its house-wiring solicitors 
were placed on other work and inducements in the shape 
of commissions were offered electrical contractors to 
solicit the business. That the business secured is de- 
sirable is evident, since about one-half of the customers 
secured have been residents of already-built houses. 


INCREASE IN ENERGY SOLD 


Curves showing the number of kilowatt-hours sold 
each year also hold evidence that the policy has pro- 
duced results. The average increase in energy sold 
per year prior to 1916 was about 7,600,000 kw.-hr. The 
largest single increase in any one year was about 11,- 
000,000 kw.-hr. But the increase of 1916 over 1915 
amounted to about 16,900,000 kw.-hr.; that is, twice the 
average increase and considerably more than the great- 
est previous increase. These data, of course, include 
all energy sold for power purposes. But the records 
of energy sold for residence service alone reveal the 
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same trend. The average increase per year of energy 
sold.for this class of service prior to 1916 had been 
about 1,200,000 kw.-hr. The greatest increase in any 
one year had been 1,500,000 kw.-hr., but the increase of 
1916 over 1915 amounted to about 2,100,000 kw.-hr., 
which is again nearly twice the increase of the average 
year. It should also be noted in this connection that 
while the company’s total energy sales have about 
doubled since 1910, its sales to residence customers 
have trebled. 

The effect of this policy on the revenue from residen- 
tial customers is also illustrated in the curves. Since 
1910 the average residence rate has decreased from 
about 11.5 cents per kilowatt-hour to about 6.5 cents 
per kilowatt-hour. In spite of this fact the gross 
revenue from residential patrons has increased from 
about $470,000 to about $810,000 per year. In the two 
curves which indicate the trend of these factors it 1s 
interesting to note that the effect on the gross residen- 
tial revenue of the more recent reductions has not been 
so striking as was the reduction in 1911. After the 
changes in rates the residential revenue curve declined, 
showing that the gross return from this class of busi- 
ness in 1912 was actually less than in 1911. On the 
other hand, the effect of three rate reductions in the 
last eighteen months has been only to check the upward 
tendency of the residential revenue curve, but not to re- 
verse the trend. The gross for 1916 will be higher than 
was the gross for 1915. These facts, together with a 
knowledge of the increasing friendly attitude of the pub- 
lic toward the company, are taken to indicate that the 
plan has met with popular approval. Business condi- 
tions have not been good in St. Louis during the period 
covered by this review. 

In commenting on the policy a few days before his 
death, A. C. Einstein, who was vice-president and gen- 
eral manager of the company, said: “It is a central 
station adaptation of a great automobile merchant’s 
idea. He, in his plan, said: ‘If we sell 300,000 cars this 
year everybody who buys one will help us reduce our 
costs and we will therefore refund to him $40—a part 
of the saving he helps us make.’ We, in our plan, have 
told our customers that if they will help us get more 
customers and thereby help us reduce our costs, we in 
turn will give them a part of our saving in the shape of 
rate reductions. As a merchandising plan it has been 
as popular in St. Louis as has been the automobile mer- 
chant’s plan throughout the nation.” 


Employing Corona Effects as Protection 
Against Line Surges 


It is well known that considerable energy is dissi- 
pated in silent electrical discharges, known as corona, 
which are effected at very high potentials, and also that 
high-potential disturbances may be prevented to some 
extent when a system is working at the so-called “co- 
rona voltage.” George J. D. Centerwall of Stockholm, 
Sweden, therefore suggests in patent 1,204,407, em- 
ploying conductors of relatively small section or of pe- 
culiar shapes that are particularly conducive to the 
formation of corona. By suitably choosing the size of 
these small protecting conductors or the particular 
shapes, the formation of corona may be effected at any 
predetermined voltage, whereby energy is dissipated 
and excessive and dangerous surges are prevented. 

At varying intervals, protecting conductors are in- 
serted in series with the transmission circuit for the 
purpose of facilitating the formation of corona and 
thus preventing excessive voltages. These protecting 
conductors may be of relatively small section in com- 
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parison with that of the conductor which constitutes 
the transmission line or may have shapes that are 
peculiarly conducive to the production of corona. If 
the material of which the transmission line is com- 
posed is aluminum, a single protecting conductor of 
copper may be included in series therewith without in- 
creasing the normal resistance of the line, by reason 
of the greater conductivity of the copper conductor. 


ARRANGEMENT TO PRODUCE CORONA IN SUCH A WAY AS TO 
PREVENT EXCESSIVE SURGES 


Also, in some cases, in order to suppress rapid electrical 
changes, iron wire, or wire covered with iron or nickel 
may be employed. In the operation of the system, if 
the voltage rises above the particular value for which 
the protecting wires are designed, it is evident that the 
formation of corona is effected thereon which serves to 
prevent any surges or momentary line disturbances by 
absorbing the surplus energy of the surges. 


Conductors for Pulsating Currents 


That.the possibility of eddy current losses in massive 
copper conductors in electrical machinery is being ap- 
preciated, is evidenced in a patent, 1,209,096, issued to 
R. B. Williamson of Milwaukee, Wis. The original sug- 
gestion of M. B. Field based upon the work of Prof. 
A. B. Field contemplated either splitting the conductor 
or using a copper braid. With the invention illustrated 
a tubular core, preferably cylindrical and of copper or 
other conductive material, is provided. A plurality of 
wires, insulated one from another, as by oxidation, 
enameling, etc., are disposed in parallel relation, prefer- 
ably in contact with each other, on the core and being 
spirally wound at any desired and suitable pitch. Sim- 
ilar layers of insulated conductors, similarly wound, 





FORM OF CONDUCTOR FOR USE IN SLOTTED CORES OF 
ALTERNATING-CURRENT MACHINES 


are disposed with the spires wound in opposite direc- 
tions, the pitch being preferably the same. The core 
is of such thickness as to be sufficiently rigid to main- 
tain its cylindrical form during the operation of as- 
sembling the conductive elements while being capable 
of being radially flattened on itself to alter the cross- 
sectional shape of the assembled structure. 

Whereas the epoch making work of A. B. Field was 
directed to the possibility of an eddy current loss due 
to self induction alone, it was Prof. A. Press who 
showed mathematically that considerably greater eddy 
current copper losses were set up in direct-current and 
alternating-current rotative machinery due to the main 
field, even for comparatively low frequencies. 
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RJUKAN, NORWAY, BEFORE AND AFTER THE ESTABLISHMENT OF NITRATE PLANTS—THE POWER STATION DEVELOPED IN 1912 ABOUT 
140,000 HP. 


Use Surplus Power in National Preparedness 


Frederick Darlington, consulting engineer of the Westinghouse Electric & 
Manufacturing Company, says in this interview given to the Electrical World 
that the excess capacity of electric central stations, particularly of hydro- 
electric systems, is a valuable eleinent in national preparedness. Its utilization 


will be economy in time and money. 


It will develop trained workers and 


assure enormous production of nitrates in time of military emergency. 


1917 SERIES OF 
‘TALKS IN THE INDUSTRY ” 
BY FREDERIC NICHOLAS 


é gees has been much discussion on the sub- 
ject of the production of nitrates for the 
manufacture of high explosives and for fer- 

tilizers and other commercial uses in connection with 
the development of facilities for nitric acid production 
to meet military necessities in case emergencies should 
require output on an enormous scale,” said Mr. Darling- 
ton. “In general, the opinions of engineers and busi- 
ness men indicate three possible plans of operation: 

“1. The saving of by-products in coke ovens and in 
the so-called ‘Mond’ gas producers for the recovery of 
sulphate of ammonia for the manufacture of nitrate 
fertilizers or nitric acid. This plan was very ably dis- 
cussed by Thomas C. Clarke in the issue of the New 
York Times for Dec. 24, 1916. The saving of by- 
products in this manner is an economic movement of 
great importance and it should be encouraged in every 
possible way. It promises, however, primarily a steady, 
economical annual production rather than a method 
whereby the production of nitric acid could be greatly 
increased in case of military necessity. 

“2. There are advocates of the construction of an 
enormous hydroelectric plant at government expense 
and the establishment in connection therewith of a plant 
for the manufacture of nitric acid, either directly by the 
so-called ‘arc’ process or indirectly by the ‘cyanamid’ 
process. This idea, which has received much attention 


in connection with the Muscle Shoals project on the 
Tennessee River, involves building not only a tremendous 
hydroelectric plant, whose construction would require 
upwards of three years, but also a nitric acid plant for 
turning electric power into nitrates. The proposal is 
that the big hydroelectric plant would provide power 
for the manufacture of explosives in case of war, while 
during times of peace it would manufacture nitrates 
for commercial purposes, such as fertilizers and ex- 
plosives and acids for use in industrial manufacturing. 
From the vital standpoint of military safety, the grave 
weakness of this plan is that it would concentrate the 
entire output in one locality. For military reasons that 
single locality might become vulnerable. Its protection 
could easily require the massing of military reserves 
which were sorely needed at other points. 

“3. In my judgment a far better plan exists by which 
it will be possible to supplement coke ovens and gas pro- 
ducers in the production of nitrates for commercial uses 
and for explosives in case of war. 

“According to the report of O. C. Merrill to the Sec- 
retary of Agriculture, dealing with water-power devel- 
opment, the number of central stations in the country 
in 1915 was 6941, controlling a production of 14,871,142 
hp., of which 5,346,699 hp. was water power. Later 
available data show that of a total of 5038 electric cen- 
tral station systems (as distinguished from stations, 
the unit in the Merrill report), 1509 were hydroelectric 
in whole or in part. 

“In these, and particularly in the hydroelectric plants, 
a large surplus of power, for which industrial and 





ELECTRIC FURNACES IN THE NITRATE PLANTS AT NOTODDEN, NORWAY. WHICH, ACCORDING TO THE LAST AVAILABLE REPORTS, 
USED IN 1912 aBouT 60,000 HP. 
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commercial utilization has not yet been secured, is 
available continuously or for a large portion of the time. 
Many of the hydroelectric plants, for instance, have a 
fixed investment in dams and foundations which in- 
cludes provision for larger machinery equipments than 
have yet been installed. In some of these plants the 
maximum machinery has not been installed because the 
market for the maximum production is not yet ready, 
and in others it has not been installed because water 
is not available at all seasons. 

“Surplus power under such circumstances can be re- 
garded as a by-product available in very large blocks 
because of the great capacity of the electric systems. 
Considered broadly from the standpoint of the best in- 
terests of the country and the conservation of both 
water powers and invested capital, the natural and log- 
ical procedure would be to utilize this enormous volume 
of surplus power for the manufacture of nitrates. En- 
couragement at this time would promote results, be- 
cause many central station men are anxiously inquiring 
about the electrochemical production of nitrates in the 
hope that the surplus power of their systems can be 
utilized in nitrate manufacture. 


KNOWLEDGE NOT AVAILABLE 


“Of the two distinct systems for the manufacture 
of nitrates by the use of electrical energy the one known 
as the ‘arc’ process is used extensively in Norway and 
Germany and, while very simple in principle, requires 
a high degree of special technical knowledge. The sec- 
ond—the ‘cyanamid’ process—is also in extensive use 
in Europe, principally in Germany; this system is em- 
ployed in a plant at Niagara Falls, N. Y. The technical 
-knowledge required for the construction and operation 
of the plants operated upon both of these systems has 
been developed by experience in European countries; 
but, excepting in the case of those particular corpora- 
tions or individuals that are practically the representa- 
tives or agents in America for foreign concerns, this 
knowledge is not available to Americans. 

“As a result of this situation,.large American power 
companies which desire to use their surplus power in 
the manufacture of nitrates must go to the American 
representatives of the foreign companies for the neces- 
sary technical knowledge. American engineers outside 
of the representatives of the foreign companies are re- 
peatedly asked by power company officials how much it 
would cost to construct and operate nitrate plants and 
what the profit would be, but excepting for very general 
statements they are unable to answer these questions. 

“Having its enormous central power systems in which 
large quantities of surplus power are available or can 
easily be made available, and having also a ready mar- 
ket for nitrates for ordinary consumption and a recog- 
nized need for an increase in nitric acid plants for 
military purposes, this country should certainly find 
some way of putting the knowledge necessary for the 
manufacture of nitrates into the hands of independent 
power producers. 

“For the attainment of the end which is desired, it 
is not essential that the government should undertake 
a tremendous hydroelectric development, such as the 
one projected for instance at Muscle Shoals, which 
would involve a serious loss of time to accomplish. At 
much less expenditure of time and money the govern- 
ment could build the necessary electrochemical plants 
to start the manufacture of nitrates by both the arc 
and the cyanamid processes at points where power is 
already available or can be secured within a relatively 
short period and where the cost would not be excessive. 
While these plants were productive for government uses, 
they could be made, at the same time, schools for the 
training of engineers and centers for the dissemination 
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of knowledge in nitrate manufacture. It would be feasi- 
ble to apply the same general methods by which the 
federal government now fosters knowledge of agricul- 
ture, mining, etc. 

“If full construction and operating costs and earnings 
of these government stations were published and engi- 
neers were trained for the work, possibly in co-operation 
with engineering colleges, every proper inducement 
would then be open to the big central power systems 
to install and operate nitrate plants. 

“This plan has a number of definite advantages over 
the proposed big government promoted hydroelectric 
plant, whether at Muscle Shoals or elsewhere. In the 
first place, the purpose in mind can be carried out in 
far less time than would be required to develop a big 
hydroelectric plant, for the electrochemical plants can 
be built in a relatively short period as compared with 
the years that would be lost in the construction of a 
tremendous water power enterprise. Secondly, if the 
large central stations are induced to go into nitrate 
manufacture at various points throughout the country, 
the normal condition will be the production of nitrates 
from their surplus power on a scale controlled by the 
law of supply and demand, while in the case of a greatly 
increased requirement for military purposes the power 
now going into other channels could be largely diverted 
to electrochemical uses, the nitrate plants could be rap- 
idly increased in capacity and output, and each plant 
would have a staff trained and experienced to expand 
its operations. 


MILITARY ADVANTAGES OF DISTRIBUTION 


“In the third place, the country would be far safer 
from military destruction of nitric acid plants if the 
producing units were scattered over various parts of the 
nation, instead of located at one or two central hydro- 
electric centers, which would immediately become the 
objective of enemy attacks. 

“Fourth, the economic soundness of this plan is in the 
fact that it contemplates building up a profitable in- 
dustry by using already developed resources on a basis 
that will be profitable during peace times for ordinary 
production, and at the same time laying the framework 
of a series of plants that would easily bear rapid and 
broad expansion to meet any future military demand. 

“The use of hydroelectric plants in the manufacture 
of nitrates will work in the interest of conservation 
and further hydroelectric development. It will afford a 
market to justify such development in conjunction with 
the ordinary public utility and the factory needs of 
communities at an earlier date than.would be possible 
if the results of such development were confined to 
industrial uses alone. It would therefore furnish a 
stimulus to the utilization of our water-power re- 
sources.” 


A Cooled Nitrogen Filled Lamp 


In the more recent types of nitrogen filled lamps, af- 
ter the lamp has remained lighted for a short period of 
time the intense heat of the filament is transmitted to 
the bulb itself, and to the attached shell and socket 
plug. The intense heating of the socket plug and shell 
is objectionable, since it will cause a breaking down of 
the insulation of the lead wires to the socket, resulting 
in a short-circuit, or else the heated socket may come in 
contact with some inflammable material, and in each in- 
stance the danger of fire is imminent. John H. Dale, 


of New York, in patent No. 1,204,653 provides a venti- 
lating air conduit arranged in the interior of the sealed 
bulb to the interior of the shell and socket whence the 
heated air is permitted to escape through ventilating 
openings. 
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Government in Business: A Question of Policy 


Although the Problem Is Largely One of Locality or Individual Undertaking, It Involves 
the Definite Principle of Widely Extended Government Control—Acceptance or 
Rejection Should Be the Basis for Legislation and Government Action 

By ARTHUR WILLIAMS 


General Commercial Manager New York Edison Company 


or government in business, merely from the view- 

point of relative costs would undoubtedly limit 
the consideration to which it is entitled. It may be 
admitted, for the sake of argument, that, whether the 
undertaking is private or public, equal returns will be 
secured for each dollar invested, without in the slight- 
est degree justifying the attitude that the govern- 
ment enter upon the field of business in this country. 
Aside from the question of profit or loss, it is a serious 
thing that there should be a well-defined effort to push 
the government into business. 

At times it has been suggested that the government 
should operate street railways and supply gas and 
electricity for public consumption, even when there has 
been no intimation that the services of these utilities 
are not sufficient for all of the wants of the people, or 
that the prices are unfair. Were the service poor or 
were the prices excessive, the government already pos- 
sessed the power to improve the one and to lower 
the other. 

What is the real motive of those who would have the 
government enter upon commercial and industrial en- 
terprises of this nature, using the vast powers of the 
national government, with its unlimited resources for 
organization, to secure funds through taxation to crush 
private resources, which are relatively small and de- 
signedly kept so by recent legislation? 


To consider the question of municipal ownership, 


A BAD COMBINATION 


Theoretically, the combination of government and 
business is bad; where the government in this country 
has already entered the domain of business it has usually 
shown itself inefficient in financial, executive or admin- 
istrative control. Moreover, in foreign countries where 
nationalization of great utilities has taken place, noth- 
ing can be found which compares either in quality or 
in relative cost with the corresponding services of this 
country, privately conducted. 

Although the question is largely one of locality or 
individual undertaking, still it is possible to consider 
it broadly and lay down some general principles. The 
following queries suggest such principles: 

Is it better that the business of the country should 
be conducted through agencies of government or, as at 
present, regulated by government, through the agencies 
of private initiative and enterprise? Shall we raise 
the funds required for our industrial and commercial 
undertakings by assessment, taxation and other forms 
of involuntary subscription, or shall we continue our 
present methods of securing funds for these purposes 
through the investment of private capital? Shall the 
business of the country be conducted by government 
employees, who are generally not subject to the usual 
regulations of employment, or shall we rely upon the 
present methods, under which employment is econom- 
ically dependent upon that which is produced by the 
employee? 


PERSONAL FREEDOM OR DESPOTIC CONTROL 


Orthodox socialists, I believe, hold that all human 
activities should be conducted through the agency of 
government and not through the agency of private 


enterprise. Many advocating this form of government 
activity point to the efficiency, or alleged efficiency, of 
Europe in the conduct of the present war, in her con- 
trol of food and other necessities of daily life, and in 
the manufacture of munitions and materials required 
for war purposes, They say that industry and com- 
merce should be so mobilized in times of peace in order 
to secure a higher degree of efficiency in production and 
distribution. 

Assuming, simply for the sake of argument, that 
what is said in regard to this efficiency is true, it must 
be pointed out that this unified control of production 
and distribution is in the hands of a despotic power, 
controlling not only the property and the product, but 
the liberties and the very lives of the workers. Possi- 
bly such concentration of power, for the common good, 








The broad principle stated by Mr. 
Williams is: 

“Shall the government go into busi- 
ness, which means all business, or shall 
we stick to the business of government, 
through which business shall be regu- 
lated?” 









is essential in times of war; but were it needed to 
secure a superlative degree of industrial or commer- 
cial efficiency in times of peace, I am convinced that, 
even at the sacrifice of efficiency, our nation would be 
unanimous in preferring personal freedom of action to 
subjection to the despotic control of any person or 
group of persons. 


BUSINESS OR REGULATION 


The principle is a very broad one, and its acceptance 
or rejection should be the basis upon which legislation 
and government action should be conducted. Shall the 
government go into business, which means all business, 
or shall we stick to the business of government, through 
which business shall be regulated? 

If the majority is in favor of the government actually 
conducting the nation’s business, then let us first or- 
ganize the government on broad, comprehensive busi- 
ness principles. The government might begin by 
taking over the elementary necessities, such as bread, 
clothing and shelter, affecting the entire public need, 
and then take over our luxuries and our privileges— 
and finally the consequences. 

If on the contrary the enlightened public opinion 
of the time is that the reverse course should be fol- 
lowed—that government should continue as govern- 
ment and business as business, regulated by govern- 
ment as may be necessary—then let us adhere to 
this principle and make no encroachments upon it. In 
our national conduct let us guard the principle as jeal- 
ously as we guard any other great principle which 
we consider necessary to the general welfare. 








| 
| 
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Energy Earnings and Output for November 


Results from Central Station Operation, During First Eleven Months of Past Year Show 
Earnings of $372,000,000 and Output of 21,000,000,000 Kw.-Hr. 


derived from the sale of energy by central stations 

reporting to the ELECTRICAL WORLD and which 
represented 60 per cent of the industry amounted to 
$21,996,257 and the output sold amounted to 1,234,787,- 
397 kw.-hr., representing an increase over November, 
1915, of 14.3 per cent in income and 22.6 per cent in 
output. From these figures it is therefore estimated 
that the earnings of the central stations of the United 
States derived entirely from the sale of electricity for 
light and power during November last was $36,500,000 


Deerivea the month of November last the income 


TABLE I—CENTRAL-STATION RETURNS FOR TWELVE-MONTH PERIOD 


| 


INCOME FROM THE SALE OF 




















| ENERGY Kw.-Hr. Ovtrvr 
Percent- 
age of © | -————_————— 
| Industry | 
| Repre- Per | Per 
sented 1915 1914 | Cent 1915 | 1914 | Cen 
| | | In- | In- 
crease! | crease 
a iin = ii — 
| 
64 23,418,774 20,962,264 11.8 |1,230,655,404 1,004, 108,399) 22.5 
| 1916 | 1915 | 1916 1915 
65 | 25,286,336) 22,352,721) 13.2 |1,200,672,452| 984,205,683) 22.0 
65 | 22,133,485 19,175,537) 15.3 |1,121,452,738) 869,537,132) 29.1 
65 | 22,027,627) 18,722,742) 17.8 |1,212,363,217| 969,888,339) 25.2 
64 =| 21,206,946) 18,375,014) 15.5 |1,137,602,995| 920,464,917) 23.1 
| | | 
64 | 20,345,529 17,559,786) 16.0 |1,170,143,766| 944,681,881) 24.0 
64 | 20,254,732) 17,551,769) 15.4 |1,170,679,212) 968,724,416) 21.0 
64 | 19,760,120) 17,301,686) 14.2 |1,174,374,141| 976,704,993) 24.4 
64 | 20,502,137) 17,861,413) 15.0 |1,262,575,492 1,015, 805,383) 22.4 
64 =| 21,432,670) 18,600,229) 15.2 |1, 268,339,571) 1,037,976,528 21.2 
64 CO 22' 824, 915| 20, 112.747 13.6 |1,345,601,676\1,123,560,198) 19.8 
60 21,996,257 19,285,300) 14.3 |1,234, 787,397) 1,007,834, 659 22.6 
1 


and that the output was 2,060,000,000 kw.-hr. This 
brings the totals for the first eleven months of 1916 


up to $372,000,000 in earnings from energy sales and 
21,000,000,000 kw.-hr. output. 


Based on these figures and estimating the figures for 


TABLE ITII—PERCENTAGE RATE OF INCREASE IN INCOME AND KILOWATT- 
HOUR OUTPUT FOR UNITED STATES—CITIES GROUPED BY SIZE 


| Feb | Meh. | April | May | June | July 

















INCOME: | 


| 

Group 1...... 14.1 | 16.0 | 13.9| 14.4 | 14.9 | 13.8| 13.9 15.0 | 11.6 | 13.0 
Group 2...... | 20:0 | 18.5 | 17.0| 17.5 | 17.7 | 16.8 | 15.7 20.4 | 19.2 | 18.5 
Group 3...... | 20.7 | 28.1 | 24.7 | 26.2 | 21.8 | 19.5 | 20.9 | 18.4 | 18.5 | 18.5 
Group 4...... | 15.7 | 17.3 | 17-4| 15.1| 11.0| 9.0] 9.5 | 11.3 | 13.6} 15.7 
Group 5....... | 18.5 | 26.5 | 16.1 | 24.0 15.3 | 12.2 | 14.9 | 13.3 | 17.2 | 15.3 

| | | | j | | 

OUTPUT: 
Group 1......| 25.4 | 22.0 | 20.0 21.3 18.7| 18.1 | 21.4 | 18.5 | 16.6 | 18.6 
Group 2..... | 40.6 | 28.1 | 25.5 18.0! 17.5 | 22.9 | 33.0 | 32.9 | 31.1 | 29.3) 
Group 3... ... | 39.6 | 39.0 37.7 40.0 21.8 | 27.8| 31.1 | 19.3 | 24.0 | 32.0} 
Group 4.... || 20.7 | 18.2 | 22.7 23.0 19.3 | 16.1 | 23.0 | 26.0 | 22.0 | 24.5 
Group 5..... | 22.4 | 20.9 | 32.0! 33.2 19.0| 11.6| 16.8 15.3 | 19.3 | 30.5 


December, which are not yet available, the 1916 earn- 
ings were in the neighborhood of $415,000,000. This 
is less than former estimates by about $2,000,000, be- 
cause some returns which came in too late to be used 
in previous compilations were smaller than was antici- 
pated. The difference is not great, however, being less 
than half of 1 per cent. The 1916 output as previously 
estimated was over 23,000,000,000 kw.-hr. The rate of 
TABI E IV—PERCENTAGE RATE OF INCREASE IN INCOME AND KILOWATT- 


HOUR OUTPUT FOR NEW ENGLAND STATES—CITIES GROUPED 
ACCORDING TO SIZE 











| | | 
| Feb. | Mch. | April) May | June | July | Aug. | Sept. | Oct. | Nov 
ees | | a a a, aD 
INCOME: 
Group 1...... 18.0 | 21.5 | 16.0 | 17.0 | 16.4) 12.6 | 9.6 | 16.5 | 12.1) 13.5 
Group 2...... 19.9 | 19.0 | 21.2 | 19.5 | 19.8 | 20.6 | 15.1 | 25.5 | 21.3 | 23.0 
Group 3...... 29.7 | 38.7 | 15.5 | 24.0 | 18.2 | 21.2 15.0 | 20.5 | 18.0 | 19.4 
Group 4...... 15.1 | 18.1 | 13.2 | 18.5 | 7.2| 6.2| 11.1| 10.5 | 15.4| 16.1 
Group 5. ... 26.3 | 54.5 | 27.6 | 27.0 | 21.7 | 14.9 17.5 | 18.3 | 18.2 | 16.3 
| | | | | | 
OUTPUT: 
Group 1l...... 38.5 30.9 | 25.0 | 28.2 30.0 | 19.2 | 31.3 | 34.9 17.5 | 18.0 
Group 2...... 36.8 | 27.8 | 31.4 | 33.2 | 26.3} 14.1 } 32.0 | 37.7 | 35.0 | 28.2 
Group 3...... 41.6 | 49.0 | 38.1 | 43.0 | 15.0 | 31.4 | 45.5 | 32.4! 42.6 | 35.9 
Group 4...... 23.0 | 17.4 | 36.1 | 30.0 21.0 | 26.6 | 39.4 | 32.9 | 48.9 | 44.5 
Group 5...... 25.6 | 58.7 | 71.8 54.4 | 31.7 | 13.5 | 21.3 | 27.4 | 22.0 | 44.4 


TABLE II—CENTRAL-STATION RETURNS BY SECTIONS OVER A TWELVE-MONTH PERIOD 



































| 3 B z% Jentral States z 
| 23 | New England States es Atlantic States 33 (Illinois Excluded) 33 Pacific and Mountain States 
‘S 3 |— ah % S Z Ss 5 | 
Month re a 2 Pa les 2 28 Do 
is we | a wh 3 
| gE 1915 914 BB) SE) 19s wis | ge BE 191s 4 |B) BE) l191s 94 
| an 2 an) 8 jase | as 
cscs eaten an ie! F pp ene 
December.| 66 | 2,817,557 | 2,448,813 | 15.0) 67 9,335,396 8,529,866 | 9.4) 57 6,983 , 909 6,063,349 | 15.1 88 | 4,150,045 3,773,810 | 10.0 
| 1916 1915 | 1916 ! 1915 . 1916 1915 } 1916 1915 
January...| 66 2,819,144 | 2,432,177 | 15.0| 67 | 9,589,347 8,564,488 | 12.0, 57 7,834,831 6,717,799 | 16.6; 88 | 4,182,114 | 3,823,156 | 9.4 
February..| 66 | 2.590.760 | 2,185,967 | 18.8, 67 | 8,978,797 7,854,345 | 14.3) 57 | 6,660,062 5,568,337 | 19.7, 88 | 3,761,364 | 3,443,182 | 9.3 
March. 66 | 2,595,777 | 2,122,177 22.0| 67 | 8,998,962 7,660,667 | 17.5! 57 | 6,470,612 5,394,250 | 20.1) 88 | 3,787,925 3,386,286 | 11.9 
= Spril...... | 64 | 2,221,544 | 1,898,749 | 17.0; 67 8,794,056 7,596,567 15.8 56 | 6,289,092 5,202,974 | 19.0 88 3,825,701 | 3,520,381 | 8.8 
O74 May | 65 2,103,585 | 1,788,219 | 17.0) 67 8,226,231 7,131,063 | 15.4) 56 | 6,085,407 | 5,123,132 | 18.7) 88 | 3,874,270 | 3,469,871 11.6 
© | June...... | 65 | 2,208,904 | 1,906,233 | 16.0; 67 | 8,045,839 6,905,114 | 16.5) 56 | 6,007,742 5,143,452 | 16.9 88 4,017,208 3,539,137 | 13.5 
| Fay... | 65 | 2,130,684 | 1,875,824 | 13.7) 67 7,832,928 6,621,832 | 16.4; 56 | 5,926,776 5,095,855 | 16.3, 88 3,755,712 | 3,493,032 | 7.6 
= | | | } | | | 
August | 65 | 2,203,795 | 1,935,828 | 13.7) 66 | 8,000, 243 6,875,625 | 16.4; 56 | 6,195, 808 5,266,147 | 17.7 88 | 3,883,835 3,582,756 | 8.4 
eee | 65 2,315,514 1,982,050 | 16.8, 66 | 8,631,725 7,445,243 | 16.0) 56 | 6,505,593 5,537,868 | 17.8: 88 | 3,979,838 3,644,058 | 9.2 
October... 65 | 2,683,504 | 2,331,189 | 15.1) 66 | 8,887,460 7,930,000., 12.1) 55 | 6,967,772 5,895,400 18.3) 87 | 4,156,325 |; 3,838,322) 8.3 
November.) 64 | 2,751,444 | 2,371,077 | 16.0, 65 9,312,121 8,132,037 | 14.7) 49 | 6,305,182 5,351,459 | 17.8) 78 3,501,023 || 3,274,192 | 7.0 
| | | ' 
s 4 ties bP dicch anda ae, 
=) December.| 66 | 99,744,195 | 80,446,521 | 24.1) 67 | 447,158,465 | 373,213,316 | 20.0 57 | 363,859,444 293,266,707 | 24.1] 88 | 311,034,100 | 249,996,678 | 24.5 
5 1916 1915 1916 1915 1916 1915 1916 | 1915 
QO, January...| 66 | 97,072,794 | 77,029,974 | 26.2) 67 | 431,201,554 | 356,809,437 | 20.8) 57 | 362,121,067 | 284,407,361 | 27.5) 88 | 301,645,060 | 258,982,414 | 16.5 
fH February..| 66 | 92,855,679 | 68,982,535 | 34.8) 67 | 411,715,612 | 320,924,478 | 28.1) 57 | 339,326,360 | 252,816,291 | 34.1] 88 | 268,653,564 | 220,662,826 | 22.1 
5 Mareh....| 66 | 97,321,924 | 74,958,898 | 29.9 67 439,660,902 | 349,347,454 | 26.0) 57 | 360,872,072 282,179,673 | 28.0) 88 | 304,327,753 | 255,450,143 | 19.3 
O April...... | 64 84,769,660 | 64,816,830 | 30.8 67 | 403,223,021 | 326,574,302 | 23.4) 56 | 344,866,175 | 273,367,413 | 26.4) 88 | 302,386,347 | 253,778,348 | 19.2 
oT Mics 65 | 84,719,642 | 64,318,892 31.8) 67 409,529,049 | 333,585,886 | 22.0| 56 | 345,860,257 | 275,328,229 | 25.6] 88 | 328,793,909 | 266,599,708 | 23.2 
fs June......| 65 | 87,829,797 | 69,506,884 | 27.6 67 | 396,630,887 | 327,541,507 | 21.2| 56 | 350,015,166 | 288,982,024 | 21.2] 88 | 328:996.553 | 277°915.476 | 18.6 
4 | July..... | 65 | 85,317,206 | 71,160,365 19.8 67 | 401,179,678 | 333,771,509 | 20.3) 56 | 350,708,540 | 287,407,170 | 22.2) 88 | 325,647,543 | 279,285,871 | 17.4 
| August....| 65 | 97,197,131 | 72,900,805 | 33.4 66 | 433,120,067 | 344,730,909 | 25.7) 56 | 374,327,105 | 295,866,692 | 26.5] 88 | 333,468,777 | 279,976,301 | 19.1 
i | Sept. ..... | 65 | 98.350.508 | 73,343,561 | 34 2) 66 | 446,534,743 | 369,815,165 | 20.8, 56 | 387,626,725 | 307,485,471 | 26.2| 88 | 335,817,505 | 288°332°331 | 16.4 
October... 65 | 107,756,241 83,705,031 | 28.8) 66 | 426,151,491 | 373,704,633 | 14.2) 55 | 408,363,948 | 509,273 | 25.9) 87 | 353,711,865 | 305,697,993 | 15.7 
November.| 64 | 105,396,833 83,166,374 | 26.7' 65 | 460,863,679 | 376,947,077 | 22.2) 49 | 369,497,511 | 296,037,254 | 24.8) 78 | 289,953,815 | 244,786,833 | 18.3 
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TABLE V—PERCENTAGE RATE OF INCREASE IN INCOME AND KILOWATT- 
HOUR OUTPUT FOR ATLANTIC STATES—CITIES GROUPED BY SIZE 









































| | | | 
| Feb. | Mch. | April} May | June | July Aug. | Sept. | Oct. | Nov. 

] —_—_—_—_—oo | | ee ore ee 

| i | 

INCOME: 
Group 1......| 13.7 | 16.7} 15.1 14.5 | 16.4 | 16.8) 16.1 | 16.2 | 10.7 3.7 
Group 2......| 18.4 | 21.2 | 81.5 | 21.7 | 21.9] 18.5 | 21.6] 19.0 | 21.0 | 22.5 
Group 3...... } 14.6 | 20.5 | 15.3 | 17 7 | 12.0] 14.2 | 15.0] 14.0| 14.6} 13.0 
Group 4...... | 19.4 | 17.9] 19.5 | 14.0] 15.4] 100 14.4) 9.8] 13.5 | 15.6 
Group 5......| 15.8 | 12.2 | 15.6 13.0 | 15.2 | 13.0 | 19.4 8.9 | 14.3 16.0 

OUTPUT: | 
Group 1..... | 30.8 | 29.2 | 26.1 | 25.5 | 13.1 | 23.4 | 28.5 | 23.6 | 19.2 22.8 
Group 2......| 33.4 | 25 6 | 35.6 | 11.3 | 318] 27 4! 32.5] 26.7 | 33.0 | 31.9 
Group 3...... ' 22.0 | 16.0 | 13.7] 18.0 | 13.2 | 11.5 | 16.0] 24.7 4.5 | 19.0 
Group 4......| 21.8 | 209 | 19.0] 12.6 | 19.7 | 16.3 | 295] 18.6 7.5 | 36.7 
Group 5...... | 24.0/ 13 1 8.9 | 35.0 11.1 | 13.5 | 20.4 1.3 1.5 | 5.8 

} | 


growth in 1916 over 1915 was roughly 15 per cent in 
income and 23 per cent in output. 

With the exception of the Pacific and Mountain States 
the separate sections of the country did about equally 
well in November. In the Far West it was the cities 
of more than 50,000 inhabitants that showed the smaller 
percentages of increase. In the cities having a popula- 
tion between 25,000 and 50,000, however, the increases 
in per cent over November, 1915, were the largest 
registered in the country. 

Generally speaking, the rate of growth in November 
last compared with November, 1915, was greatest in 
cities having a population of from 25,000 to 100,000 in 
the middle-class cities. Next came the smaller com- 


TABLE VI—PFRCENTAGE RATE OF INCREASE IN INCOME AND KILOWATT- 
HOUR OUTPUT FOR CENTRAL STATES—CITIFS GROUPED BY SIZE 

















| | 
Feb | Mch.| April} May | June | July | Aug. | Sept Oct. | Nov 
| | 
INCOME | | 
Group 1...... 18.3 | 19.3 | 18.2| 18.0 | 16.4| 15.8 | 16.5 | 16.6 | 18.0 | 18.6 
Group 2...... 20.5 | 19.1 | 18.0 | 17.4| 17.5 | 17.3 | 20.8 | 21.5 | 21.0 | 17.7 
Group 3...... 27.0 | 23.0 | 267 | 27.2 | 20.5| 18.6 | 18.4 | 13.4 | 10:9 | 13.0 
Group 4...... 20.2 | 22.9 | 22.8 | 24.1 17.5 | 17.5 | 10.7 | 20.0 | 19.7 | 17-4 
Group 5...... 11.1 | 14.4] 9.4 | 21.3) 12.6] 6.1] 11.8] 11.0) 18.4) 12.3 
| | } | 
OUTPUT 
Group l...... 30.3 | 25.2 | 24.7 | 25.0| 23.8 | 21.0 | 24.3 | 22.3 | 24.9 | 24.2 
Group 2...... 44.0 | 32.3 | 23.9 | 19.5 | 12.3 | 25.7 | 36.4 | 40.0 | 31.7 | 31.0 
Group 3...... 44.0 | 406 | 43.5 | 41.0 | 31.8| 260] 25.7 | 20.7) 17.3 | 21.0 
Group 4...... | 41.0 | 31.9 | 39.2 | 38.5 | 34.3] 211 | 23.0 | 33.8 26.1 | 21.5 
Group 5...... | 15.9} 19.1 | 10.1) 14.7] 4.0) 8.6) 6.1 | 13.7 | 28.2 | 22.7 
munities, and finally the largest cities. The quantity 


gain, however, was made in the large centers, amount- 
ing to about five times that from any one of the popu- 
lation groups named below. 

The month of November was marked by a continu- 
ance of extreme industrial activity. Factory and mills 
engaged in practically all lines of manufacture were 
working at capacity. 

During the month, scarcity of coal became a very 
serious problem and to many isolated plants it pre- 
sented a gloomy outlook. As this situation became 
worse, and it became evident that during the winter 
coal would not only be scarce but high, isolated plants 
here and there began to abandon their generating plants 


) TABLE VII—PERCENTAGE RATE OF INCREASE IN INCOME AND KILOWATT- 
HOUR OUTPUT FOR PACIFIC AND MOUNTAIN STATES—CITIES 
GROUPED ACCORDING TO SI7E 




















Feb. | Mch | April | May | June | July | Aug. | Sept. | Oct. | Nov. 
oe] | a ee. 
see nce et tm 
| | | | | 

INCOME: | | | 
Gre dicccs | O72 BS) 89) 2:2) 75 7| 5.5) 6.2] 4.2] 1.5 
Group2.....| ¢ | 18.7] 35% 2.3) 12] 0.6% 0.7) 49] 1.3] 3.0 
Group 3.... | 22.0 | 28.1 | 400 39.0 | 39.5 | 28.3 | 32.5 | 28.5 | 32.4 | 31.0 
Group 4......] 82] 17.5] 11.7] 13.8) 36] 1.0] 0.5/11.5/ 7.2] 63 
Group 5......| 17.8 | 26.3 | 12.0 | 19.1 | 12.8 | 13.2 | 13.0] 11.7 | 14.4 | 15.7 

} | } 

OUTPUT: | 
Group 1......| 13.0} 22.7] 8.0] 12.0| 8.0| 100] 63) 7.1| 5.2] 5.5 
Group 2..... t | 28.3] 3.6% 22] 10| 20] 65| 7.8| 9.7/ 11.4 
Group 3......| 68.8 | 39.0 | 80.0 | 79.0 | 74.5 | 56.1 | 57.5 | 60.0 63.7 | 61.3 
Group 4...... 13.8 | 18.6 | 10.3 | 21.8| 10.0) 40| 7.5| 120) %.7| 34 
Group 5......| 20.1 | 30.0 | 11.7 | 17.5 | 16.0| 10.8] 165| 7.0| 9.8 | 20.3 


*Decrease. tResults omitted owing to insufficient returns. 
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and to take on central station service. Central sta- 
tions generally suffered little because of the threatened 
shortage—especially the larger ones, it is understood. 
A number of companies, it was reported at different 
times, wishing to keep up the coal pile were forced to 
pay higher prices. 

The accompanying curves show graphically the per- 
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FIG. 1—CENTRAL STATION INCOME AND OUTPUT GAIN BY 
MONTHS IN PER CENT FOR UNITED STATES 


centages of increase in income and output as contained 
in Tables I and II. The remaining tables show the per- 
centages of increase in income and output for the com- 
panies grouped according to the size of the communities 
served. Group 1 contains those companies operating in 
cities having a population of more than 100,000 inhab- 
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BY MONTHS IN PER CENT SECTIONALLY 


FIGS. 2 TO 5—CENTRAL STATION INCOME AND OUTPUT GAIN 


itants; group 2 contains those companies operating in 
cities having a population of between 50,000 and 
100,000; group 3 those operating in cities between 
25,000 and 50,000 inhabitants; group 4, between 10,000 
and 23,000, and group 5, between 5000 and 10,000. 


Preheating Furnace Air 


Preheating furnace air with the heat from flue gases 
will easily permit 5 per cent fuel saving, according to 
V. J. Azbe, who presented a paper recently before the 
A. S. M. E. A simply constructed air preheater could 
be made with a long sheet-iron compartment through 
which the air and flue gas might pass separated by a 
zig-zag partition. In summer the air could be taken 


from the boiler room and thus maintain the ventilation 
and keep the temperature down, while in winter it could 
be taken from outside, thus insuring a comfortably 
warm boiler room and reduce somewhat the loss by 
radiation from the boilers and steam piping. 
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Galvanized-Iron Conduit for High-Tension 
Bus Serving 1000-Kva., Three- 
Phase Transformers 


Instead of using highly expensive copper tubing for 
high-tension buses, the Oregon Portland Cement Com- 
pany has installed in its Oswego (Ore.) plant a 0.5-in. 
galvanized-iron conduit for 60-cycle 57,000-volt buses. 
This bus serves two three-phase 1000-kva. transformers. 
To prevent heating and excessive losses at the joints 
they were cleaned with gasoline and the couplings 
sweated to the pipe. Suspension-type insulators are used 
to support the bus. 

On account of the inability to procure solid busbar 
copper in Portland, Ore., or its vicinity, the expedient 
of taping together twenty No. 1 solid bare copper wires 
was employed for the 480-volt buses. At all angles 
the conductors of each set were soldered together and 
held securely in red brass castings. 


Removing Ice in a Michigan Forebay 
by Blasting 
BY J. G. KOPPEL 


The forebay at the hydroelectric plant of the Edison 
Sault Electric Company at Sault Ste. Marie, Mich., 
which affords a head of 15 ft., is 900 ft. wide and in 
the winter time contains water from 6 to 10 ft. deep. 
Usually this pond freezes over late in the fall and the 
ice serves as a protector against incoming ice floated 
down stream from the rapids above. 

During the present winter, however, a cold spell which 
formed ice above the falls was followed by a week of 
mild weather. This broke up the ice and strong winds 





OPERATORS DRILLING HOLES FOR DYNAMITE AND EXPLOSION IN 
ICE PILES WHICH CLOGGED FOREBAY 


piled it high in the forebay as shown in the accompany- 
ing illustration. The head was reduced to such an ex- 
tent that it was necessary to take steps to remove the 
ice. Before this could be done, however, there was a 
cold spell of four days, with the thermometer register- 
ing 19 below zero. This made the piles of ice a solid 
mass which could not be floated out in the ordinary way 


and blasting by dynamite was resorted to. Gangs of 
men were used to bore holes, and these holes filled with 
dynamite for firing at one time as shown at the right in 
the illustration. 


Portable Air Compressor Operated from 
11,000-Volt Line 


In constructing the barge canal, south of Rochester, 
N. Y., the Woolstey Construction Company made use of 
a large portable motor-driven air-compressor plant 
mounted as shown in the accompanying illustration. 
The equipment consisted of a 11,000/2300-volt trans- 
former, a 200-hp., 2300-volt 25-cycle motor, a 1200 cu. 
ft. two-stage air compressor, a storage tank and all 
starting and controlling equipment. To secure as com- 





AUR COMPRESSOR 





ARRANGEMENT OF AIR-COMPRESSOR EQUIPMENT ON COVERED 
RAILROAD FLAT CAR 


pact an arrangement as possible the motor was set 
close to the compressor and an idler pulley employed to 
increase the arc of belt contact. For light loads only 
one cylinder of the compressor was used, thereby re- 
ducing the load considerably. Direct bracing between 
the tracks and car platform was found necessary when 
the outfit was in operation, since blocking the wheels 
did not prevent vibration due to the car springs. 


A Method of Utilizing Motor Overload 
Capacity 
BY SYDNEY FISHER 


Since a squirrel-cage motor will develop 200 to 250 
per cent of its rated torque and will carry a correspond- 
ing overload for periods of maximum demand such as 
occur in industrial operations it is particularly adapted 
to driving drop hammers, rolling mills and punch 
presses. Utilization of these valuable characteristics is 
seriously limited, however, by the pulleys which are 
usually supplied with them. While the pulleys will 
transmit the rated output of the motors to which they 
are attached and will even carry 25 per cent overload 
if it is applied gradually, heavy intermittent overloads, 
such as are encountered in the service being considered, 
will cause excessive belt slippage. This is due partly 
to the small are of contact and also to stretching of the 
belt which is a result of excessive belt tension. Both 
of these causes of slip are obviously due to small pulley 
dimensions, the former to small diameter and the latter 
to limited width of face. Usually this slip is tempo- 
rarily reduced by belt tightening, the inevitable result 
of which is a seized bearing and shut down. 
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On a large drop hammer installation, the full utiliza- 
tion of motor overload capacity, and the prevention of 
numerous shut downs was accomplished in one case by 
installing a combined chain and belt main drive as 
shown in the accompaning sketch. Obviously, the large 
driving pulley positively connected through the aux- 
iliary jack shaft and chain drive becomes an integral 
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CHAIN AND BELT TRANSMISSION FOR DROP HAMMER DRIVE 


part of the motor, and it can be designed as regards 
diameter and width of face to transmit the maximum 
overload output of the motor. Direct connection of the 
motor to the main shaft by means of a chain drive 
might appear to be a simpler solution of the problem. 
However, when the shock-absorbing main driving belt 
is eliminated, sheared keys, broken couplings and 
broken chains are more liable to occur. 


Phase-Rotation Meter Easily Made 


When a three-phase generator is to be connected to 
a live system its phase rotation must be the same as 
that of the system. For determining this phase rota- 
tion the following easily-made instrument was devised 
under the direction of E. P. Peck, superintendent of de- 
partment of tests and repairs, Georgia Railway & Power 
Company, Atlanta, Ga. 

The moving element of a watt-hour meter having an 
aluminum disk was mounted in its regular bearings and 





Vertical Section 


CONSTRUCTION OF A HOME-MADE PHASE-ROTATION METER 


three 1250-ohm telephone bell coils were fastened under 
the disk at points about 1 in. from the shaft and equi- 
distant from each other as shown in the diagram. They 
were connected in Y and the three leads A, B and C 
were brought to binding posts on the outside of the 
case. This case was the box used for holding a tele- 
phone bell. In its top was placed a small window, about 
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2 in. by 1 in. over the edge of the disk. On the disk an 
arrow was painted to indicate the direction of rotation. 

When the posts A, B and C are connected to the three 
legs of a system, the disk revolves either forward or 
backward. It is advisable in practice to have it always 
going forward so as to avoid confusion. It may be re- 
versed by interchanging any two legs. Let us say the 
disk runs forward on connection to the system. Then 
the leads of the instrument are connected to the corre- 
sponding legs of the cable coming from the generator 
which it is desired to tie to the system. If the meter 
again runs forward the phase rotations are the same. If 
it runs backward any two legs of the cable should be 
interchanged. The meter is intended for use on 110- 
volt circuits but by employing potential transformers it 
may be used on higher voltages. 


Outdoor Transformer Installation to Serve 
Industrial Plant 
BY N. M. LONGBOTHUM 


Illustrated herewith is an industrial plant trans- 
former installation which was made by the Housatonic 
division of Connecticut Power Company to serve the 
Seth Thomas Clock Company of Thomaston, Conn. In 
addition to supporting the step-down transformers re- 
quired, this structure serves to dead-end the primary 





FIGS. 1 AND 2—BROADSIDE AND END VIEWS OF SMALL OUTDOOR 
TRANSFORMER INSTALLATION 


and secondary feeders and carries the corresponding 
transfermer bus conductors. The transformer tower 
consists of two poles connected by two cross timbers, 
on which are laid planks that serve as a transformer 
platform. Both cross timbers are braced at each end 
by angle irons. While only two 50-kva. 2200/575-volt 


Westinghouse transformers are installed at present, 


space is provided for four more. 

At the tops of both poles are double crossarms, one 
set dead-ending the incoming primary feeders and the 
other supporting secondary lines running to the fac- 
tory. Single-disk insulators are used for this purpose 
as well as to support the transformer bus conductors, 
and the risers connecting them with the primary and 
secondary feeders. The bus conductors are strung 
horizontally between two crossarms several feet below 
the upper crossarms, three wires being strung on each 
side of the pole. Attached to the casings of the trans- 
formers on the side nearest the primary bus is a board 
on which are mounted primary plug cutouts. Westing- 








petals 
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house type CR multi-gap single-pole lightning arresters 
for the primary circuit are inserted in the loops under 
the bus crossarm. Home-made fuse-type line switches 
are provided in the primary circuit on the pole ad- 
joining the tower. 

So that the dead-end strains of the primary and 
secondary feeders will be suitably cared for, the double 
crossarms are connected by three tie wires containing 
ordinary guy insulators of the interlocking type, and 
head guys attached to each pole. Since the strain in- 
sulator bolts dead-ending the feeders pass through only 
one arm of each double arm, additional bolts are run 
through both arms several inches from each end to 
divide the stress between the arms of each set. The 
tie wires connecting the double arms are not attached 
to these bolts, but to others several inches from them, 
thus interposing considerable resistance between the 
primary and secondary strain insulator bolts in case a 
primary insulator breaks down. 

As further protection interlocking type insulators 
have been installed in the head guys several feet from 
the top attachments and far enough above the anchor- 
age so that persons on the ground cannot be shocked 
by faulty insulation on the crossarms and so that line- 
men working on the transformer platform will not be 
brought dangerously near ground connections. Fur- 
thermore, permanent steps have been omitted from the 
poles so unauthorized access to the transformer plat- 
form is impeded. Attached to one pole of the tower, 
however, are sockets in which temporary pole steps may 
be inserted. To facilitate hoisting or lowering trans- 
formers, angles are permanently attached to one pole 
of the tower so a jib crane can be hinged thereto and 
guyed from the pole top. All crossarms, platforms, 
timbers, floor-boards and pole butts are treated with 
carbolineum. 


Small Electric Annealing Furnaces That 
Operate at 100 Per Cent Power Factor 


To save time and secure a more uniform product in 
tempering and annealing tool steel, the Minneapolis 
Steel & Machinery has installed six small electric fur- 
naces in its tool shops. These units, which comprise 
the first installation of the kind in the Minneapolis 
district, were supplied by The Hoskins Manufacturing 
Company of Detroit, Mich. The furnaces are rated as 
follows: 

Maximum Kilowatt Inside Dimensions 


Number Type Rating in Feet 

ee ees: F.C. 204 15 kw. each 5x 65x12 
 Metnc deat exes F.B. 206 12 kw. each 12x 8 x19 
Ri eae eee. wea F.C. 206 25 kw. each 8x12 x18 


The four furnaces of the F. C. type have a maximum 
operating temperature of 2500 deg. Fahr., while the 
two type F. B. furnaces reach temperatures of 3000 
deg. Fahr. It requires approximately one and one-half 
hours to bring a furnace to its maximum temperature 
under operating conditions, and tests show that the 
energy required to heat treat the steel varies from 
0.091 kw.-hr. to 0.15 kw.-hr., depending upon the tem- 
perature that is required to produce the grade of steel 
desired. 

All of the furnaces are served from the lines of the 
Minneapolis (Minn.) General Electric Company, energy 
being stepped down to 27 volts at the furnaces. Since 
the furnaces are of the carbon-resistance and wire-re- 
sistance types, they will operate at practically 100 per 
cent power factor at all times. The furnace installation 
is but a small part of the steel company’s 2382 hp. con- 
nected load. It is estimated that the central station will 
receive an annual revenue from their operation amount- 
ing to about $600. 
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Geissler-Tube Cable Testing Device 


To determine when high-tension conductors are ener- 
gized the Buffalo (N. Y.) General Electric Company 


makes use of a cable tester which depends for its action 


on static charge and not direct contact. The device 
consists of a Geissler tube in series with a condenser. 





TWO VIEWS OF DEVICE FOR INDICATING ENERGIZED CABLE 


Both are attached to a wooden rod with a metal tip and 
are connected with a grounding clamp by a flexible 
cable. When the metallic tip is applied to the sheath 
of a high-tension cable which is energized the tube will 
glow brightly. A similar device is being developed by 
the Rochester (N. Y.) Railway & Light Company. 


Pulling Three Cables Simultaneously 


By arranging three cable reels behind each other, as 
shown in an accompanying illustration and wrapping 





THREE CABLES PULLED AT ONE TIME BY ELECTRIC TRUCK 


their pull-in lines around a winch drum installed on 
an electric truck, the Commonwealth Edison Company 
has been able to install two 500,000 circ. mil. cables 
and one No. 4/0 much quicker than could have been done 
by pulling them singly. The reels were supported on 
jacks, as is usually done, and the truck doing the pull- 
ing equipped similar to that described on page 666 of 
the Sept. 30, 1916, issue of the ELECTRICAL WORLD. 
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Customer Growth and Service-Extension 
Policies of Abington (Mass.) Company 


The Abington & Rockland (Mass.) Electric Light 
Company, one of the Stone & Webster properties, re- 
cently celebrated its twenty-fifth anniversary by issuing 
a booklet of nearly fifty pages describing the depart- 
ments of the company and their work, reviewing the his- 
tory of electric service in the territory and presenting 
information of interest regarding meter readings, power 
sales, cost of lighting, office facilities and other features. 

Although the booklet was issued before the recent 
order of the Massachusetts Gas and Electric Light Com- 
mission relative to management contracts, it contains 
certain data as to the growth of this company under 
centralized management which are of particular interest. 


POWER DEMAND NEARLY DOUBLED 


The plant passed under Stone & Webster management 
in 1906. Prior to that the equipment of the plant was 
not used during the daytime, the small day load being 
carried by generating equipment in a local factory. In 
order to use the plant as many hours a day as possible, 
power to operate factories was solicited. It was found 
necessary to almost immediately double the electrical 
capacity of the station, and a 300-kw. generator was 
added in 1907. In that year the service was extended 
into Hanover. In 1908, the capacity of the plant having 
been outgrown, and on account of the scarcity of water 
for condensing purposes, it was decided to purchase 
energy from the East Bridgewater turbine station of 
the Edison Electric Illuminating Company of Brockton, 
Mass., another Stone & Webster property. In 1909 the 
Cohasset Electric Company was purchased, and in 1910 
the local plant of this concern was shut down and used 
as a distributing substation. Service was immediately 
extended to the town of Scituate. The growth of the 
company since 1906 has resulted in a gross income and 
number of customers five or six times those under local 
management, with a present output in kilowatt-hours 
more than twenty times as great. House lighting rates 
have been reduced 25 per cent. The number of cus- 
tomers increased from about 500 in 1906 to more than 
3000 in 1916. The same superintendent, Mr. F. N. San- 
derson, has been in local charge of the property since 
1292. 

INCREASES IN TAXES AND CAPITAL 


Since 1906 the average increase in the amount of 
taxes paid per year has been over $600 a year, or several 
times more than the total increase in the previous ten 
years. For the ten years before 1906 the stock had not 
increased because the business had not increased in 
service to new customers or extensions to new com- 
munities. Since the new management began it has 
been found necessary to increase the capital stock sev- 
eral times under the jurisdiction and approval of the 
Massachusetts Gas and Electric Light Commission. 
This capital stock is now $283,500 and bonds $25,000. 
This stock is widely scattered in ownership, being 
largely held in Massachusetts. Stone & Webster do not 
hold over 5 per cent of the stock and the management 
can be changed by vote of the stockholders. 

The booklet outlines the protection to the public se- 





cured by the steps necessary to obtain an increase of 
capital stock. The cost of new construction has first to 
be carried by means of borrowed money secured by 
notes. When it is desired to pay these notes by the 
issuing of stock, the company petitions the commission 
for authority to make the increase. The commission 
then has published a notice of a public hearing upon this 
petition, at which time the company is obliged to show 
in minute detail, submitted in writing, the total expen- 
diture for construction, since the last stock issue. If 
the commission, after examination of the written and 
oral statements of the company and the statement of 
others who may be present, reports favorably, the stock 
is issued at a price determined upon. (The directors 
fix this price, but if the commission finds it not to be in 
the public interest the board may name the price.—EDs. ) 
It is thus practically impossible under the laws of 
Massachusetts for a company to issue more stock than 
it has property, which safeguards the community 
against paying dividends on investments which are not 
actually represented by property. Any stock premium 
must be invested in the property of the company. The 
rate of interest obtained by the stockholders of this 
company on the money invested in the stock of the com- 
pany is between 5 and 6 per cent. “Thus it can be 
seen,” the booklet reads, “that the public in the State 
of Massachusetts is protected against over-capitaliza- 
tion by an electric light company and is protected 
against paying a high rate of interest on the money 
which the stockholders have invested. It also gives 
greater value and stability to stock issued under such 
conditions—a mutual advantage to both the corporation 
and the public.” 


The Relation Between Density of Business 
and Cost of Service 


In his address at the Indiana Engineering Society’s 
thirty-seventh convention, held at Purdue University, 
LaFayette, Ind., Jan. 18 to 20, Peter Junkersfeld, of the 
Commonwealth Edison Company, Chicago, spoke of the 
effect of density of business upon the costs and income 
of public utilities. 

“In general, the larger the capital invested in pro- 
portion to the annual revenue,” said Mr. Junkersfeld, 
“the more important the matter of density. For in- 
stance, the capital invested in many public utilities is 
turned over about once in from four to six years. The 
capital in most manufacturing is turned over perhaps 
once a year; that in merchandising perhaps two or three 
times a year. The slower the turnover the more im- 
portant it is to make every dollar invested serve as many 
customers as possible in order to prevent the turnover 
from being still slower. 

“As a definite example of the effect of density on pub- 
lie utility service I will point out some differences in 
cost to supply electric service under different conditions 
in Chicago, which differences also apply in a greater or ~ 
lesser degree to smaller cities. 

“In the table, column A shows approximately the rel- 
ative investment required to supply electrical energy 
untransformed at a large substation; column B that to 
render complete electric service to one of five residence 
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customers in a block, and column C that to render the 


same service to one of fifty residence customers in a 
block. 
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“If for simplicity of illustration we assume, first, 
that the electric utility has only two classes of cus- 
tomers and, second, that the yearly load factor of each 
customer in the two classes is the same, and, third, that 
the same yearly fixed charge could be applied to the en- 
tire investment used for each customer, then the invest- 
ment charge for the consumer of untransformed energy 
would be only 15.5 per cent of that for the residence 
customer who is one of five customers in a block. 

“In column B are shown the relative investment costs 
of the man who is one of only five small residence cus- 
tomers in a block. If there are fifty similar small cus- 
tomers in a block, as in the case of large flat buildings, 
the total investment charges as shown in column C are 
reduced almost one-half. 

“The reason for this large reduction is, that for 
mechanical reasons the poles, the primary wires and the 
secondary wires necessary for five customers to the 
block are aiso sufficient to supply fifty customers to the 
block. The only addition in investment for fifty cus- 
tomers instead of five customers in a block is the larger 
transformer and the additional number of service 
drops. If every block in a city or in an area served for 
fifty or more customers, there would be a considerable 


reduction also in the items of transmission or substa- °* 


tions, and of distribution of energy to the boundary of 
the block. 


LARGE RELATIVE INVESTMENT FOR SMALL CUSTOMER 


“The above, together with the table, illustrates the 
very great influence of density of investment required 
to render electric service to homes. It also shows that 
the investment per unit of demand is six or seven times 
as great for the small customer in column B as for the 
large customer in column A. The interest and other 
fixed charges in this investment must be paid from 
month to month and year to year. The interest and 
other fixed charges go on and on and must be paid when 
the customer uses the service only five minutes per day 
as well as when he uses it five hours per day. This is 
one of the reasons why a minimum bill each month is 
equitable and fair. 

“Again, the cost to supply electric service depends on 
local conditions and habits. If every householder in a 
block takes electric service instead of only a few in the 
block the cost will be less and hence finally the rate will 
be less and all share the benefit. 


RELATIVE EXPENSES OTHER THAN INVESTMENT 
CHARGES 


“All of the expenses per kilowatt-hour (other than 
fixed charges on investment) incurred in supplying elec- 
trical energy untransformed are only about 6 or 7 per 
cent of those incurred in rendering electric service to a 
very small customer (five customers to the block). The 
reason for this is that in case of untransformed energy 
in bulk the only large expenses are those in operating 
and maintaining the generating station and the trans- 
mission lines. All of the other expenses such as the 
cost of reading and maintaining meters and rendering 
and collecting of bills for such large customers are rel- 
atively small items. 
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“In the case of the very small customer that we are 
considering, the operating and maintenance expenses in 
connection with the substation and complete distribu- 
tion system, meters and lamps and often free repairs 
for customers are a very large item. The general ex- 
pense incurred in reading, testing and maintaining 
meters, rendering and collecting bills and keeping and 
carrying the account is just as great for the smallest 
customer as for a moderate-sized customer. Here, then, 
is another reason why a proper minimum bill is neces- 
sary to prevent injustice and it therefore is equitable.” 


Terms of Electrical Ordinance Prepared by 
Co-operating Electrical Interests of 
Salt Lake City 


The Utah Electric Club has approved the draft of 
an ordinance prepared by the various local electrical 
interests co-operating with the electrical department of 
the Bureau of Inspection of Salt Lake City, urging the 
adoption of this ordinance by the city commission. 

The ordinance provides that a permit from the mu- 
nicipal inspection bureau shall be secured for the in- 
stallation of all new wiring and appliances and for the 
addition to or alteration of any existing electrical 
installation. The fees are required to be paid in ad- 
vance. As soon as practicable, when the ordinance 
becomes effective, the bureau is also required to inspect 
all existing installations and to require the correction 
of defects which are dangerous, likely to cause fire, 
or otherwise hazardous to life or property. No fee is 
required for such inspection unless it is made at the 
request of the owner or user of the installation. 

The first inspection of new installations is required 
to be made as soon as practicable after the contractor 
notifies the bureau that the job is ready for inspection, 
but jobs will not be considered as ready until all in- 
closed plumbing, heating and gas fittings are in place. 
When the final inspection is made, an approval label is 
attached to the service wires, and a certificate issued 
to the person taking out the permit. All persons are 
prohibited from lathing or otherwise concealing the 
electrical wiring until first inspection tag for the rough- 
ing in has been placed on the job. 

If the bureau is unable to make the final inspection 
within twenty-four hours after application for the same, 
authority is given to grant a temporary permit for the 
current to be turned on pending inspection. The bureau 
is given authority to disconnect all wiring of appliances 
installed not in accordance with the provisions of the 
ordinance, or which may have become dangerous to 
life or property. 


PERMITS TO LICENSED CONTRACTORS ONLY 


The ordinance provides that permits for electrical 
wiring shall be issued only to licensed electrical con- 
tractors. All electrical installations are required to be 
installed in accordance with the latest issue of the rules 
and requirements of the National Electrical Code, and 
all fittings and material must be approved in the latest 
list issued by the National Board of Fire Underwriters. 
Several requirements which are supplementary to the 
National Electrical Code are included in the ordinance. 
Service switches, cut-outs and meters must not be lo- 
cated in bathroms, and all switches, sockets, or other 
electrical fixtures in bathrooms must be located so that 
they cannot be reached by one standing in the bathtub. 

All wires in damp places, basements, or cellars, unless 
concealed, must be run in conduit, and no metal-covered 
sockets or switches will be allowed in these places. 

Drop cords must be of “reinforced cord.” 
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A separate service must be provided for each flat or 
dwelling place in an apartment house unless the cut- 
outs or meters are located in a cabinet or closet open- 
ing into a public hall so as to be readily accessible at 
all times. Underground service must enter the build- 
ing at some convenient location on the ground floor 
readily accessible to the police or fire department offi- 
cials and main cutoff switches as few in number as pos- 
sible, must be provided at this location so that all elec- 
tricity for light, heat or power purposes can be cut 
off from the building in case of necessity. 


FUSES REQUIRED OUTSIDE BUILDINGS WHERE SERVICE 
WIRES EXcCEED 30 FT. 


A decidedly new departure is contained in the provi- 
sion that for all buildings hereafter erected where the 
service wires are to be more than 30 ft. long, a fused 
condulet must be placed on the outside of the building 
for overhead feeders and at the entrance feed on under- 
ground feeders. 

Circuits running from the main cabinet to the attic 
must be lined in conduit. Bell circuits are required to 
be not smaller than No. 19 twisted-pair or No. 18 copper 
fixture wire. 

Within the commercial, wholesale and manufacturing 
section of the city, all wiring shall be placed in conduit. 
The same rule also applies to all wiring hereafter 
erected, to be used for public purposes, including 
churches, stores, halls, school buildings, garages, manu- 
facturing establishments, warehouses, and apartment 
houses. 

Representatives of some of the electrical contractors 
urged that the ordinance be extended so as to require 
that the wiring for all buildings hereafter to be erected, 
be done in conduit. This was opposed principally for 
the reason that it would increase the cost of wiring 
from 50 per cent to 75 per cent, and that the effect of 
this increased cost would be that many residences would 
not be wired, and that, since any form of illumination 
which might be substituted for electricity would in- 
crease the hazard. The number of outlets for residence 
wiring is limited to eight on one circuit. 


SPECIFICATIONS FOR ELECTRIC SIGNS 


All signs hereafter erected which extend more than 
2 ft. beyond the property line must be constructed of 
metal or other non-combustible material, and must be 
self-illuminated with at least 4 cp. per square foot of 
exposed surface. No piece of glass having an area 
of more than 1 sq. ft. is permitted to be used on any 
projecting sign. 

All projecting signs now installed must be self-illumi- 
nated or taken down, the signs to be kept lighted not 
less than fifteen hours per week of each week in the 
year. Illuminated signs are specified to include signs 
having all or any part of the letters outlined in incan- 
descent lamps; signs with painted flush or raised let- 
ters and lighted by electric lamps, and transparent glass 
signs whether lighted by electricity or other illuminant. 

FEES FOR INSPECTION 

The fees specified for inspection of electric wiring 
and signs are as follows: 

For electric wiring, $1 for the first two outlets and 
5 cents for each additional outlet; the word outlet being 
interpreted as including a switch outlet and switch, 
or lighting outlet and the fixtures attached thereto. 

For are lamps and light outlets requiring 400 watts 
or more, $1 for the first two lamps or outlets, and 25 
cents for each additional outlet. 

For projecting signs which must be illuminated, $3. 
An annual inspection fee, thereafter, is provided at 
the rate of 10 cents per square foot for the first 30 
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sq. ft., 8 cents per square foot for the next 30 sq. ft., 
and 5 cents per square foot for all over 6 sq. ft. 

For roof signs the fee is 1 cent per square foot for 
permit to erect. Minimum charge, $2. 
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Special circuits for heating devices requiring more 
than 600 watts, 50 cents per circuit, provided that no 
permit for installing meter or special circuit shall be 
issued for less than $1. 

For special wiring for equipment not otherwise 
specified, a charge of $1.50 for the first hour and at 
the rate of 75 cents per hour for additional time if 
the minimum fee of 50 cents is provided. 


Prizes for Safety Appliances Proposed by 
Employees 

The Plymouth (Mass.) Electric Light Company has 
offered three prizes to be awarded during the year 1917 
for the employees who suggest the best and largest 
number of safety devices to prevent accidents among 
the employees of the Plymouth company. 

The prizes are $25, $15 and $10 respectively. Sug- 
gestions are to be made to the manager, E. P. Rowell, 
and are to be reviewed by the board of directors. 


Motor Drive of Rock-Crushing Plant 


The rock-crushing plant shown in the illustration is 
driven by a 30-hp. induction motor, and the Paterson, 
N. J., contracting firm which operates the plant is well 
satisfied with its performance. 

Service is supplied by high-voltage overhead lines, 
and is transformed by the equipment illustrated. The 
motor is located in the low building directly behind the 
transformer poles. A belt transmits the power from 
the motor to the crushing and conveying mechanism, 
and a winch with clutch attachment to the motor is 
provided for hauling the cars of rock up the incline. 

An inclosed starting compensator is used with the 
motor. 

During the regular 8-hr. day about 50 cu. yd. of 
rock are crushed into sizes suitable for building mac- 
adam roads. The owners are well satisfied with the 
equipment and consider that they are making a substan- 
tial saving through its use. 





A 30-HP. MOTOR DRIVES THIS ROCK-CRUSHING PLANT WHICH 
TURNS OUT 50 CU. YD. OF CRUSHED ROCK PER DAY 
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ADVANCE IN TECHNICAL THEORY AND PRACTICE 


Including a Digest of Important Articles Appearing in the Scientific 
and Engineering Press of the World 





TRACTIVE RESISTANCES OF 
ROADS AND PAVEMENTS 


A Summary of Recent Research Work in the Depart- 
ment of Electrical Engineering at the Massa- 
chusetts Institute of Technology 


RACTIVE resistance may be defined as the hori- 
i zontal force necessary for overcoming the road, 
tire, and still-air resistances, when the vehicle is 
running at constant speed on a level surface in the 
absence of wind. It is, therefore, in the case of an 
electric truck, the force which, at this speed, gives the 
power obtained by deducting from the total battery out- 
put the axle frictions and all internal power transmis- 
sion mechanism losses. 


the fact that speed, wheels and tires also vary, must be 
considered in the use of the table. It is seen, however, 
that the results of several recent investigations are in 
fair agreement. The table also shows in a general 
quantitative way the reduction of tractive resistance 
brought about by both the introduction of modern 
pavements and improvements in the construction of 
vehicles. The great importance of constructing and 
maintaining smooth, hard and clean pavements, par- 
ticularly for economical motor-truck operation, is also 
indicated by the results, as has already been pointed 
out by other observers. Low tractive resistance means 
small gasoline consumption for gasoline trucks, and a 
reduced electricity expense, or greater daily mileage on 
a single battery charge with electric trucks. It is seen 
that the difference between the figures for the tractive 


EQUIVALENT PER CENT GRADE OF TRACTIVE RESISTANCE BY VARIOUS WRITERS 
Note: In making comparisons based on this table, it must be borne in mind that some of the results presented include various amounts of wheel-bearing frictions and internal vehicle Josses 





wheels and tires also vary. 
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1Without tire grips. 2With tire grips. *Road in good condition. 


In the accompanying table are given the results on 
tractive resistance obtained by various experimenters. 
Though most of the figures given have been derived 
from published results dating as far back as 1842, the 
comparative table presented is believed to be new, and 
is here published for the first time. It will be observed 
that the figures are given in “equivalent per cent grade” 
of tractive resistance. A 1 per cent equivalent grade of 
tractive resistance means that on a level road a hori- 
zontal force of 20 lb. would be required to pull at con- 
stant speed a 2000-lb. vehicle having no axle friction or 
other internal mechanism losses. This force would 
obviously serve to propel the same vehicle up a friction- 
less grade of 1 per cent in the absence of tire, road- 
bed, still-air and internal frictions. 

The results given in the last column of the table are 
in strict accordance with the definition of tractive re- 
sistance stated in the first paragraph, while some of the 
other figures include various amounts of wheel-bearing 
frictions and internal losses. This fact, together with 


*Results stated cover range or average of tractive resistances obtained on both good and bad pavements. 


resistances of good and bad pavements of the same 
type may be 100 per cent or more of the value for the 
same road in good condition. This increased resistance 
with increasing pavement wear obviously produces a 
corresponding though not necessarily proportionate in- 
crease in the motive power of a motor vehicle or a re- 
duction of speed, or both. Bad pavements are, there- 
fore, in a great many cases, a direct impediment to the 
economic use of motor vehicles. 

The results of the last column in the table were ob- 
tained in an experimental investigation carried on in 
the Research Division of the Electrical Engineering De- 
partment at the Massachusetts Institute of Technology, 
with the aid of a 1000-Ib. (450 kg.) electric truck with 
solid rubber tires. The complete report on this research 
was published in the Proceedings of the American In- 
stitute of Electrical Engineers, June, 1916, Vol. XXXV, 
pages 1011-1039, under the title of “Tractive Resist- 
ances to a Motor Delivery Wagon on Different Roads 
and at Different Spveeds.” by A. E. Kennelly and O. R. 
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Schurig. An abstract prepared by the same authors, 
and entitled “Recent Investigations of Tractive Re- 
sistance to Motor Trucks on Roads and Pavements,” 
was presented on Dec. 28, 1916, at the Highway Engi- 
neering Session of the American Association for the 
Advancement of Science in New York. 

The investigation involved test runs over definite 
lengths of road at constant speed to determine the bat- 
tery output, and laboratory tests to determine the losses 
to be deducted. The results obtained are (1) over-all 
efficiency of truck mechanism; (2) tractive resistances 
of a number of urban roads, and (3) an analysis of 
tractive resistance into its components. The following 
urban pavements, when in good condition, are enumer- 
ated in the order of their desirability for vehicle opera- 
tion from the point of view of tractive resistance at 
20 km. (12.4 miles) per hour, as found in this investi- 
gation: (1) Asphalt; (2) wood block; (3) hard smooth 
macadam; (4) brick block; (5) granite block with 
cement-filled joints; (6) cinder; (7) gravel; (8) gran- 
ite block with sand-filled joints. The results for equiva- 
lent grade of tractive resistance obtained in this in- 
vestigation range from 0.9 per cent on the best asphalt 
road, at a speed of 10 miles (16 km.) per hour, to 2.7 
per cent on a very poor macadam pavement, at a speed 
of about 12 miles (19.3 km.) per hour. 

This investigation should stimulate additional re- 
searches in the same field on subjects such as: (a) 
Tractive resistances on country roads; (b) tractive 
resistances to vehicles with different tires; (c) tractive 
resistances of urban roads at speeds below 10 miles 
(16 km.) per hour; (d) tractive resistances at speeds 
in excess of 15 miles (24 km.) per hour; (e) tractive 
resistances for heavy-duty trucks. 


Generators, Motors and Transformers 


French and American Standardization Rules.—A. S. 
MILHOUD.—The author outlines the tests prescribed by 
the standardization rules of the American Institute of 
Electrical Engineers and compares them with those of 
the Union des Syndicats de |’Electricité and of the Asso- 
ciations des Propriétaires d’Appareils 4 Vapeur. He 
concludes that the American tests are better adapted to 
meet the conditions of operation of the different ma- 
chines.—La Lumiére Elec., Dec. 23, 1916. 

Influence of Temperature on the Friction Losses and 
Efficiency of Dynamos.—W. PEUKERT.—The method of 
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FIG. 1—RELATION BETWEEN THE FRICTION LOSSES, SPEED AND 
TEMPERATURE 


allowing a machine to lose speed gradually and come to 
rest is frequently used for determining the losses in the 
machine. In this way the amount of the total losses can 
be ascertained and the various losses can be separated. 
The friction losses can be divided into those due to air 
friction and bearing friction, on the one hand, and 
those due to brush friction on the other. This is done 
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by carrying out two similar tests, in one of which the 
machine is allowed to come to rest with the brushes 
resting on the commutator and the magnets unexcited, 
and in the other case the brushes are lifted. No really 
successful method has yet been indicated for separating 
the losses due to air friction and bearing friction. The 
difficulty lies in the fact that both depend on the tem- 
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FIG. 2—-RELATION BETWEEN THE NO-LOAD LOSSES AND THE 
SPEED AT DIFFERENT TEMPERATURES 


perature, but vary according to different laws. The 
relation ef air friction to temperature has not been 
properly ascertained, so that no calculations are possi- 
ble. Brush friction also varies with temperature. The 
object of the author’s tests was to investigate the effects 
of a change of temperature on the friction losses. An 
ordinary shunt motor was used, which at full load took 
26 amp. at 440 volts and ran at 1100 r.p.m. The normal 
exciting current was 0.554 amp. The room in which 
the motor ran could be artificially heated to any desired 
temperature. The experiments were carried out very 
slowly and carefully to make sure that the machine 
was at the exact temperature. In Fig. 1 the total 
friction losses for the different temperatures, which 
were kept constant, are shown in relation to the speed. 
These curves show very clearly the decrease of the fric- 
tion losses with temperature. Fig. 2 shows the change 
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FIG. 83—-RELATION BETWEEN THE FRICTION LOSSES, THE 
EFFICIENCY AND THE TEMPERATURE 





of the no-load losses with temperature; these also de- 
crease with an increase of temperature. Fig. 3 gives 
the curve of the friction losses for a constant normal 
speed of 1100 revolutions as function of the tempera- 
ture. The friction loss at constant speed decreases with 
an increase of temperature. The second curve gives 
the efficiency of the motor and shows the rise 
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from 86.68 per cent at 18 deg. C. to 88.35 per cent at 
54 deg. C._—From Elek. Zeit., Nov. 17, 1916, translated 
in abstract in London Electrician, Dec. 22, 1916. 


Lamps and Lighting 


Lighting Conditions in England.—L. GASTER.—A 
paper read before the British Illuminating Engineering 
Society dealing with the present light conditions in 
England. The author discusses the effects of the Day- 
light Saving Act and the problems of economy in artifi- 
cial light. The Committee on the Health of Munition 
Workers has been carrying out many detailed investi- 
gations into the effect on output in munition factories 
of changing hours of work, and it is suggested that 
while detailed investigations into other variations in 
conditions affecting the health and efficiency of muni- 
tion workers are being made, the influence of changing 
conditions of lighting could also be studied. The pres- 
ent lighting conditions in the streets of London are 
also discussed.—London Electrician, Dec. 22, 1916. 


Generation, Transmission and Distribution 


Heat Transmission Through Boiler Tubes.—E. A. 
FESSENDEN and J. W. HANEY.—An account of an ex- 
perimental investigation carried out at the University 
of Missouri. The authors sum up the theories of heat 
transference and discuss the inadequacy of the formule 
in current use. They then give a detailed account of 
their tests, the object of which was to determine the 
law of decrease in temperature of the gases passing over 
the boiler heating surface. The results are given in 
numerous tables and diagrams. The coefficient of heat 
transmission is defined as the number of heat units 
(B.t.u.) transmitted per hour per square foot of heating 
surface (measured on the inside of the tube) per degree 
temperature difference between the boiler water and the 
hot gases. From the authors’ experiments as well as 
from extended Babcock & Wilcox tests it is concluded 
that the rate at which the heat is transferred from 
gases to water is not directly proportional to the tem- 
perature difference, but that the rate itself depends on 
the temperature difference—University of Missouri 
Bulletin, Vol. 17, No. 26, October, 1916. 

Utilization of Water Power in Ireland.—At a recent 
lecture before the Belfast Association of Engineers, A. 
W. Brown suggested the transmission of power gen- 
erated from the tidal rise and fall of the water at 
Strangford Lough and Lough Neagh to Belfast. Thus, 
at Strangford Lough there are 20 square miles of water 
available; the spring tides have a rise of 14.5 ft. and 
the neap tides a rise of 11.5 ft., with a range of 7.5 ft. 
About 20,000 hp. could be developed for a period of two 
and one-half hours, the power available varying from 
maximum to minimum every six hours. Large storage 
batteries would be needed, or extra water storage at 
Strangford Estuary and Magee Island could be de- 
signed. The ordinary navigation of the lough would not 
be interfered with.—London Electrician, Jan. 5, 1917. 


Wires, Wiring and Conduits 


Investigation of Cartridge-Inclosed Fuses.—The ful! 
report of the Bureau of Standards in the case of 
Economy Fuse & Manufacturing Company versus Un- 
derwriters’ Laboratories (Inc.) concerning the fire and 
accident hazard of the Economy refillable fuse as com- 
pared with approved fuses. The report covers more 
than 200 pages. The board of referees consisted of E. 
B. Rosa, H. B. Brooks, Burton McCollum, W. J. Canada 
and F. W. Glading. The Bureau’s investigation shows 
that the Economy fuse when new and properly filled or 
refilled operates satisfactorily under the most common 
working conditions of overload and moderate short- 
circuits when in circuits with low inductance, and pos- 
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sesses some marked advantages over the approved fuses 
with which it has been compared. The Bureau’s find- 
ing recommends that Economy fuses be not approved 
at present for general use on the same basis as fuses 
at present listed as standard by Underwriters’ Labora- 
tories (Inc.), but that their use be permitted by munici- 
pal and underwriters’ inspection departments under con- 
ditions where their performance can be observed by 
each inspection department until sufficient experience 
regarding their performance under service conditions 
can be obtained to justify an unqualified approval or 
refusal to approve.—Technologic Paper, Bureau of 
Standards, No. 74, Dec. 1, 1916. 


Electrophysics and Magnetism 


Collisions of Electrons with Gas Molecules.—K. T. 
COMPTON and J. M. BENADE.—An account of a study 
of the collisions between electrons and gas molecules 
undertaken to find information regarding molecular and 
atomic structures. The general plan of the experi- 
ments was to project electrons with a definite velocity 
through a hole in a plate so that they moved toward a 
second parallel plate against a retarding field which was 
insufficient to prevent their reaching the plate unless 
they collided on the way. From the relative numbers 
reaching the second plate at various distances from the 
first plate the average number of collisions per centi- 
meter path by each electron could be easily calculated. 
From the results obtained in the experiments the fol- 
lowing conclusions are drawn: An electron is not al- 
ways stopped whenever it strikes the spherical region 
which we sometimes call the molecule; whence it is con- 
cluded that the molecule, or its field of force, does not 
possess radial symmetry. The energy lost by an elec- 
tron in striking or passing a molecule is a function of 
the least distance between their paths and is shown to 
vary inversely as the tenth power of the distance in the 
case of nitrogen. It is also shown theoretically that 
this loss of energy should be greatest in the case of 
heavy complex molecules, less in the case of light sim- 
ple molecules and very small in the case of monatomic 
molecules—thus accounting for the phenomena of elas- 
tic and inelastic impacts. From the experimental data, 
assisted by theoretical considerations, the authors are 
able to calculate the natural frequency of a nitrogen 
atom with a fair degree of accuracy. There is no such 
thing as a definite collision between an electron and a 
gas molecule; the phenomena which have been thus ac- 
counted for must be explained as the results of deflec- 
tions and losses of energy in amounts which depend 
on the distance between the electron and a molecule at 
their nearest approach.—Phys. Rev., November, 1916. 


Telegraphy, Telephony and Signals 


Audion.—MArius LATouR.—A brief theoretical dis- 
cussion of the audion in which the author deduces the 
general characteristic equations of the audion operat- 
ing as amplifier, without giving specific numerical con- 
stants.—London Electrician, Dec. 1, 1916. 


Miscellaneous 


Combination of Two French Electrical Journals.— 
Beginning with January, 1917, La Lumiére Electrique 
and La Revue Electrique will be combined as one publi- 
cation with the title Revue Generale de l’Electricité. 
It will be the official organ of the French Association of 
Central States (Union des Syndicats de I’Electricité). 
The program of the new journal will be outlined in the 
first issue by André Blondel. The two editors-in-chief 
will be J. Blondin and J. de Soncy. There shall be 
four sections—a scientific and technical section, an 
industrial section, an economic and financial section, 
and a legal section. 
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LITTLE PROGRESS ON 
WATER-POWER LEGISLATION 


Senator Walsh Announces That He Will Keep 
Bill Before Senate at Least One Day— 
Prospect Bill Will Pass Senate 


Senator Walsh, who is in charge of the water-power 
bill in the Senate, has refrained from standing on his 
rights in regard to the bill, in order to serve the gen- 
eral public interests as to appropriation bills, and has 
not insisted that the bill be kept before the Senate the 
past week or so, as he has had the right to do under 
the rule which made the bill the so-called “unfinished 
business” of the Senate. Hence, there has been little 
done in regard to the bill, excepting the perfecting of 
amendments by Senators in their own offices, ready to 
offer when the time for amending the bill comes. 

Senator Walsh, however, announced to a representa- 
tive of the ELECTRICAL WORLD in Washington that he 
would keep the bill before the Senate at least one day, 
and would insist upon a night session for its discussion. 

“There is a prospect that the bill will pass the Sen- 
ate at this session,” Senator Walsh said, “although I 
would not care to say how good that prospect is. The 
Senate committee, I understand, is preparing some 


amendments to the substitute bill which the Senate com- ° 


mittee reported, and it is still impossible to say what 
the House will do with the bill even if the Senate fin- 
ishes it at this session.” 


UNITED STATES CHAMBER 
OF COMMERCE CONVENTION 


Department of Commerce Urged to Find Out Cost 
of Doing Business—Daylight Saving Action 
by Congress Recommended 


The fifth annual convention of the Chamber of Com- 
merce of the United States was held in Washington on 
Jan. 31, Feb. 1 and 2, with a program of especial inter- 
est to business men concerning conditions after the war. 
President Wilson and former President Taft both spoke 
at the banquet which concluded the convention. 

Congressional action to set all the clocks of the country 
one hour ahead of the present standard time was recom- 
mended by the chamber’s committee on “daylight sav- 
ing.” The committee on railroads urged action by the 
present session of Congress to prevent strikes and lock- 
outs on interstate railroads. The committee on com- 
merce urged that the Department of Commerce “find 
out what it costs to do business in the United States,” 
and should deduce from the figures obtained what per- 
centage business concerns spend of their total incomes 
on specific items, such as deliveries. The commerce 
committee also urged that the Department circulate 
more information regarding the highly efficient concerns 
of the country and should work out for the betterment 
of business generally still better methods than it finds 
in use in any actual business. 

The committee on vocational education reported that 
“the vocational education bill now before Congress will 
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have failed of its ideal if it does not stimulate the States 
to undertakings in vocational education far in excess 
of the amounts appropriated for this purpose by the 
federal government.” 

The committee on statistics and standards urged the 
creation of a federal commission for the survey of all 
census statistics. 


CENTRAL STATION MEN TO 
MOBILIZE AT PROVIDENCE 


New England Section of the N.E.L.A. Will Make 
a Tour of the Narragansett Company’s System 
and Hold Session in Rhode Island Capital 


Under the auspices of the New England Section of 
the National Electric Light Association, a visit of cen- 
tral station and other electrical men will be made on 
Feb. 15 to the headquarters of the Narragansett Electric 
Lighting Company at Providence, R. I. Special cars 
will be attached to the 10.05 a. m. train from the South 
station, Boston, for Providence, and upon arriving, the 
party will visit the departments of chief interest to them 
in the Narragansett organization, starting in the com- 
pany’s electric shop at the Turks Head Building. At 
12.45 p. m. luncheon will be served in Association Hall, 
360 Eddy Street, and at 1.30 p. m. ten-minute talks will 
be given by the following representatives of the Narra- 
gansett company: E. R. Davenport, on “Sales;” J. E. 
Gray, on-“Power;” A. H. Allcott, on “Appliances ;” and 
F. A. Gallagher, Jr., on “Lighting.” The film, “The 
King of the Rails,” will be shown at this meeting and 
the return to Boston will be made at 4 p.m. Miss O. A. 
Bursiel, secretary of the New England Section, 149 Tre- 
mont Street, Boston, Mass., is receiving notifications 
from members and others proposing to attend. M. R. 
Griffeth, 84 State Street, Boston, is chairman of the 
excursion committee. 


TERMINAL ENGINEERS’ CLUB 


New Society Formed to Encourage Study of Freight 
Problems 


The Society of Terminal Engineers has just been 
chartered to promote the study of terminal engineering 
and mechanical freight handling as a specialty. 

The organization has three grades of membership— 
members, associate and junior. The member grade is 
open to professors of civil and mechanical engineering 
and engineers specializing in terminal work. Associate 
membership applies to officers and others connected with 
concerns manufacturing freight-handling appliances and 
terminal equipment, and those whose work and interests 
enable them to co-operate in the aims of the society. 
Junior members comprise recent graduates who will 
specialize in terminal engineering and young engineers. 

The partial organization so far effected is: President, 
H. McL. Harding, New York; vice-presidents, Gen. W. 
H. Bixby, U. S. A., Washington, and John Meigs, Phila- 
delphia; treasurer, W. J. Barney, New York; secretary, 
J. Leonard, 1133 Broadway, New York. 
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FURTHER CURTAILMENT OF 
NIAGARA POWER FROM CANADA 


The Ontario Hydro-Electric Commission Demands 
an Additional Block of 50,000 Hp., Delivery 
to Commence by April 1 


An additional block of 50,000 hp. has been demanded 
from the Canadian Niagara power companies by the 
Ontario Hydro-Electric Commission not later than April 
1. This means further curtailment of power that is 
now being sent across the Niagara frontier into Néw 
York State. The Canadian Niagara Power Company, 
the Ontario Power Company and the Electrical Devel- 
opment Company are arranging for the delivery of the 
vower so that the entire responsibility will not rest 
upon any individual generating company. 

Announcement of this new demand by the Hydro- 
Electric Commission came as a complete surprise to the 
power companies and industries along the American 
Niagara frontier which are dependent upon Canadian 
power to keep their plants in operation. The Canadian 
Niagara power companies recently allowed the commis- 
sion a block of 50,000 hp., and it was the belief at that 
time that no other demands would be made until after 
the Canadian government had reached a decision on the 
hearings held before the Minister of Inland Revenue. 

Although the additional 4400 cu. ft. of water per second 
which is now being diverted from the Niagara River 
by American generating companies under authority of 
the Niagara water-power legislation approved by Con- 
gress and the President has tended to relieve the power 
situation in western New York, the cutting off of a 
block of 50,000 hp. from Canada will have the same 
effect upon the power situation as before the enactment 
of temporary power legislation by Congress. The 4400 
cu. ft. per second generates 50,000 hp. which is divided 
up between the Hydraulic Power Company and the 
Niagara Falls Power Company. The former is allowed 
to divert an additional 2400 cu. ft. and the latter is al- 
lowed an additional 2000 cu. ft. per second. The war 
department announced that this allotment is subject to 
change if consumers feel they are not being treated 
fairly by the power-generating companies. 

This temporary permit expires on July 1, and unless 
there is an extension of time granted by the war de- 
partment or permanent legislation is enacted by Con- 
gress, there will be a serious shortage of power in west- 
ern New York after that date. With practically no 
power being imported from Canada, many industries 
either will be forced into temporary idleness or else 
take up residence in Canada. 


ST. PAUL ELECTRIFICATION 
TO BE EXTENDED TO COAST 


Surveys of 400 Miles of Additional Trackage Now 
Being Made Preparatory to Extending Electrifica- 
tion from Avery, Idaho, to Western Terminus 


Electrification of the Chicago, Milwaukee & St. Paul 
Railway already completed through the Rocky and Belt 
Mountains and nearly finished through the Bitter Root 
range, is to be extended to the Pacific Coast. Announce- 
ment of the plans for this project has been made by C. 
A. Goodnow, assistant to the president of the St. Paul 
system. 

On the railroad’s Puget Sound line a stretch of 416 
miles is now being operated electrically and the work on 
24 miles from East Portal to Avery, Idaho, is to be fin- 
ished in February. The completion of this section of 
the work will finish the original electrification program 
of 440 miles. While it has not been definitely decided 
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how soon the electrification through the Cascade Moun- 
tains to the Coast will be undertaken, it has been an- 
nounced that the surveys for this work are now under 
way. In financial circles it is reported that a portion of 
the $25,000,000 4.5 per cent general and refunding mort- 
gage bonds recently sold to a syndicate headed by Kuhn, 
Loeb & Company and the National City Bank of New 
York, will be used for this additional electrification. 


PROGRAM FOR A.L.E.E. 
MIDWINTER CONVENTION 


In Addition to Five Technical Sessions, Arrange- 
ments Have Been Made for a Number 
of Inspection Trips 


Arrangements have been completed for the fifth an- 
nual midwinter convention of the American Institute of 
Electrical Engineers to be held at the Engineering 
Societies Building, New York City, on Feb. 14, 15 and 
16. In addition to five technical sessions, plans have 
been made for a number of interesting inspection trips, 
an informal reception and a dinner dance. 

Each of the three days is devoted to some particular 
phase of electrical engineering. The papers for Wednes- 
day’s sessions refer to the heating and temperature of 
generators, and the protective devices. Thursday is de- 
voted to electrophysics, three papers under this heading 
being scheduled for the morning session, and a lecture 
in the evening by Prof. R. A. Millikan on “Modern 
Physics.” Members of the American Physical Society 
have been invited to participate in both of these ses- 
sions. The two sessions on Friday are to be devoted 
to the subjects of direct-current and alternating-current 
motor control. 

In addition to a dinner-dance to be held at the Hotel 
Astor on Friday evening, Feb. 16, the entertainment 
committee has provided for an informal reception to 
be held at the close of Professor Millikan’s lecture on 
Thursday evening. This reception will be held in the 
institute headquarters. 

The following companies have offered an opportunity 
to those in attendance at the convention to inspect their 
power houses and substations with particular reference 
to those enumerated below. Thursday afternoon has 
been selected for these visits: Edison Electric Illumi- 
nating Company of Brooklyn, Gold Street power station; 
Interborough Rapid Transit Company, Fifty-ninth 
Street and Seventy-fourth Street stations; New York 
Central & Hudson River Railroad Company, Port Morris 
power house, substations, Grand Central Terminal; the 
New York Edison Company, Waterside station, Thirty- 
eighth Street and First Avenue; the New York Tele- 
phone Company, Walker Street building; Public Service 
Electric Company, Newark, N. J., Essex power house. 

The following technical program has been arranged: 

Wednesday morning—Opening address by President 
H. W. Buck. Standards Session. “Internal Tempera- 
tures of Alternating-Current Generators,” by Ralph 
Kelly. Wednesday afternoon—Protective Devices Ses- 
sion. “Reactors in Hydroelectric Stations,” by J. Allen 
Johnson; “The Effect of Current-Limiting Reactors in 
Steam Turbine Stations Under Short-Circuit Condi- 
tions,” by Paul B. Juhnke; “Protection of Transformer 
Neutrals Against Destructive Transient Disturbances,” 
by Max H. Collbohm. Wednesday evening—Board of 
directors’ dinner, University Club. 

Thursday morning—Electrophysics Session. “Corona 
and Rectification in Hydrogen,” by J. W. Davis and C. 
S. Breese; “The Electric Strength of Air-VII,” by J. 
B. Whitehead and W. S. Brown; “Oscillating Current 
Circuits by the Method of Generalized Angular Veloci- 
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ties,” by V. Bush. Thursday afternoon—Inspection 
trips; electrophysics committee meeting; standards com- 
mittee meeting; board of directors’ meeting; other com- 
mittee meetings will be held as specified in notices to 
committee members. Thursday evening—‘‘Modern 
Physics,” by R. A. Millikan. 

Friday morning—Direct-Current Motor Control Ses- 
sion. “Industrial Controllers with Particular Refer- 
ences to the Control of Direct-Current Motors,” by H. D. 
James; “Analysis of Starting Characteristics of Mo- 
tors,” by K. L. Hansen. Friday afternoon—Alternat- 
ing-Current Motor Control Session. ‘Transient Condi- 
tions in Asynchronous Induction Machines and Their 
Relation to Control,” by R. E. Hellmund; “Performance 
of Polyphase Induction Motor Under Unbalanced Sec- 
ondary Conditions,” by A. A. Gazda. 


COAL SHORTAGE SERIOUSLY 
HANDICAPS CENTRAL STATIONS 


Many Companies Forced to Buy Coal in the Open 
Market at Greatly Increased Cost Because of 
Railroad Embargoes and Car Shortage 


As has been reported in these columns from time to 
time many central stations in the Eastern sections of 
the country have been seriously handicapped by the 
failure of the railroads to make deliveries of coal in 
transit. In a number of cases large companies have had 
to buy coal wherever it could be found at prices two 
and three times normal in order to avoid shutdown. 
In other cases the companies have had to draw on and 
use up their reserve supplies, causing very much un- 
easiness to the management. 

The case of the Detroit Edison Company is not unlike 
that of many other large companies and reflects present 
conditions admirably. In his annual report Alex. Dow, 
president and general manager of the Detroit Edison 
Company, comments on the coal situation as follows: 

“In comparing the ratio of operating expenses to 
gross earnings with the figures for 1915, there should 
be added to the stated $5,489,092.83 the special deduc- 
tion from 1916 income $98,296.39 made for the pur- 
pose of charging back to the year its fair share of the 
extraordinary mid-winter expense for fuel. The prices 
of all materials and supplies and the rates of wages, 
hourly and weekly, have risen steadily during 1916, 
reaching figures even greater than we anticipated a year 
ago. The operating ratio did not show a proportionate 
increase from month to month because our plants have 
been operating at high load factor; because, naturally, 
the increase in gross earnings has not carried with it 
an immediate increase of general expense, and particu- 
larly because until October we were supplied with suf- 
ficient coal under contracts holding over from 1915, or 
made at fair prices during the first half of 1916. In 
October, however, shortage of cars and congestion of 
railroads compelled us to draw unreasonably upon our 
coal stocks, and by the end of November there was seri- 
ous interference with our fuel supply. The interference 
ranged from 25 per cent curtailment of shipments from 
mines on one coal railroad, because of car shortage, all 
the way to absolute stoppages for days at a time (for 
weeks, in one case) of shipments from other roads. 
Notwithstanding that our fuel contracts were for ample 
quantities and were made with twenty-two mines on 
four different coal railroads, it was necessary to begin 
buying extra coal in November wherever we could find 
it on wheels and to continue buying at high prices up 
to the present time. 

“The deepest cause of the present unsatisfactory con- 
dition is that the railroads have neither cars nor motive 


ELECTRICAL WORLD 


VoL. 69, No. 5 


power to move the limited amount of bituminous coal 
being mined. There is a market, at home and for ex- 
port, for more coal than can be got out this winter. 
Mining operations are now limited by lack of transporta- 
tion and can be increased more rapidly than the rail- 
road deficiency can be remedied. In our own case we 
expect delayed delivery of contract coal to be followed 
by higher mine prices and that it will be months before 
the coal market will be normal.” 


CHAIRMAN WEED ADVOCATES 
FRANK AND OPEN POLICY 


Secret Influence or Questionable Methods, He Main- 
tains, Are Unworthy of Any Legitimate Enter- 
prise, and Especially of a Public Utility 


An important declaration of policy for public utility 
companies was given by Chairman A. R. Weed of the 
Massachusetts Gas and Electric Light Commission at a 
Boston Edison street lighting rate arbitration hearing 
on Jan. 22. The legal expenditures of the Edison com- 
pany have been attacked by the city of Boston at con- 
siderable length during the past fortnight, and on behalf 
of the city much criticism has been leveled at the com- 
pany for its alleged inability to itemize these expendi- 
tures sufficiently to satisfy the city as to their pro- 
priety. J. Otis Wardwell, of Burdett, Wardwell & Ives, 
counsel for the company, was on the stand under exami- 
nation as to funds disbursed by him, when Chairman 
Weed said, after a conference of the commission: 

“T think there is something that should be said for 
the board while you are here, Mr. Wardwell. Of course 


the issues that have been raised by some of the mat- 
ters that have been disclosed here are certainly much 
broader than this case, and raise a fundamental issue 


which this case can’t decide, whatever our decision may 
be. And the board after the hearing of last Wednes- 
day had concluded that such inquiry as it should make 
should be made independently of this case. Of course 
it is perfectly true, I think, that an issue which raises 
really the fundamental question of what character of 
relations should be established between public service 
corporations and the properly constituted public au- 
thorities is one of the very highest importance. 

“T want to make it perfectly clear, so far as I am 
personally concerned, that I do not feel any objects, 
however legitimate they may be, that a corporation 
feels it must have or should promote or should defend, 
are worth promoting or defending or urging, if that 
must be done through secret influences or by unac- 
knowledged agents. I think that I share with everyone 
that is interested in the development of the electrical 
industry in this State, a feeling of appreciation of the 
tremendous possible usefulness which this particular 
company has, with its opportunity and property, and 
I think it must be and should be a satisfaction for 
anybody who can aid in that development. But if the 
development must come through any methods which 
will challenge any serious question as to their propriety, 
the development had better stop rather than be brought 
about in that way. 

“T don’t believe it is necessary. I think the old 
methods have passed away or are passing, and they 
will pass with far more promptness if every man that 
is in a responsible position in the public service cor- 
porations shall say, and shall say it resolutely, that 
notwithstanding any disappointment which any man- 
agement might suffer in its legitimate aims, notwith- 
standing any hardship which may ensue to the public, 
that arrested physical development is far to be pre- 
ferred to any form of deformed or stunted civic or 
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political life and that, come what may, he will stand 
resolutely on that proposition. I believe the time will 
come, I hope it may come promptly, when these men 
will stand on that platform and on no other.” 

Closing, Chairman Weed said that the matters which 
have appeared are of sufficient gravity so that any fur- 
ther inquiry which it is the duty of the board to make 
will be conducted independently of the present case. 

In the course of his examination, Mr. Wardwell stated 
that part of the funds disbursed by him were expended 
in compensating a field agent who investigated the loca- 
tions granted the then Connecticut River Transmission 
Company in the central part of Massachusetts and that 
another representative of his handled all permits de- 
sired by the Edison company at the Boston City Hall. 
The witness vigorously denied that any improper ex- 
penditures had been made. 


WESTERN ASSOCIATION OF 
ELECTRICAL INSPECTORS 


Committee Reports and Interesting Discussions on 
National Electrical Code, Rubber-Covered Wire, 
Concentric Wiring, and Inspectors’ Prob- 
lems—Emil Anderson of Minneap- 
olis Elected President 


The last two days of the convention of the Western 
Association of Electrical Inspectors held at Toledo, Jan. 
23 to 25, were given over to discussion of reports of 
standing committees and to inspection trips in the city. 
The main recommendation of the committee on the Na- 
tional Electrical Code was for the insertion of a third 
paragraph under Rule 12, Section F, to read as follows: 
Metal conduit containing service wires must be insu- 
lated from the metal conduit, metal molding or ar- 
mored cable system within the building, and all metal 
work on or in this building and isolated by position or 
elevation of at least 8 ft. to be beyond the reach of per- 
sons, or they must have the metal of the conduit per- 
manently and effectively grounded to water piping, gas 
piping, or other suitable ground, provided that when 
connections are made to gas piping, they must be on the 
street side of the meter. Ground connection to the 
metal conduit containing service wires must be inde- 
pendent of and in addition to any other ground wire of 
metal conduit, metal molding, or armored cable systems 
within the building. This was adopted by the con- 
vention. 

The report of the committee on outside wiring dealt 
largely with roof-top construction for miscellaneous 
signal circuits. As this report covered a class of wir- 
ing which exists only in the larger cities in the East it 
received little discussion. It was considered, however, 
that the requirements are necessary where construction 
of this type exists. A concise report from the commit- 
tee on theater wiring and show equipment told of an 
experiment which had been made to demonstrate that 
the use of slow-burning wire is not objectionable, as 
was previously stated. 

The report of the committee on rubber-covered wire 
represented the completion of the efforts of the associa- 
tion to stamp out the use of what was termed “old code” 
wire. It was considered that this work is completed, 
since the wire and cable section of the Associated Man- 
ufacturers of Electrical Supplies recently took official 
action in compliance with the inspectors’ association’s 
earlier report tending to abolish the manufacture of old 
code wire. 

The report of the committee on gas-filled lamps re- 
viewed the entire lamp situation, and the discussion in- 
dicated the belief that the tendency is toward still 
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higher lamp temperatures, as is indicated by the advent 
of the blue-glass lamp. The committee on concentric 
wiring concluded with the statement that so far as in- 
spection is concerned no further action on this topic is 
necessary; sufficient evidence has not been presented to 
show that the material was either safe, desirable or eco- 
nomical. 

Interpretation of code rules, the practice of running 
service wires over buildings, the fusing of the neutral 
wire in three-wire mains having a smaller neutral wire 
than the three outside wires, the preparation of wiring 
tables for alternating-current motors, and the collection 
of data on demand factors, were the principal topics dis- 
cussed at the meeting left open for a presentation of the 
inspector’s problems. In connection with the discus- 
sion on demand factors a motion was passed creating a 
committee to supervise the gathering of this informa- 
tion so that a complete and accurate report may be made 
at the next meeting. 

The following officers were elected for the ensuing 
year: President, Emil Anderson, Minneapolis; first 
vice-president, F. L. Lucas, Toledo; second vice-presi- 
dent, C. K. Cregier, Chicago; secretary and treasurer, 
William S. Boyd, Chicago; executive committee—W. E. 
Flickinger, Detroit; Ralph Knox, Louisville; C. L. 
Reasoner, Colorado Springs; E. C. Horton, Buffalo; C. 
J. Wagner, Joliet; H. R. Markel, Columbus. The next 


meeting of the association will be held at Memphis, 
Tenn. 


RATE REDUCTION FOR 
NEW YORK & QUEENS COMPANY 


Voluntary Offer to Public Service Commission 
Includes Provision for Monthly Service Charge 
in Lieu of Minimum Bill 


A voluntary offer of reduced rates by the New York 
& Queens Electric Light & Power Company is under 
consideration by the New York Public Service Commis- 
sion of the First District. It is proposed that the 
present monthly charge of $1 to consumers paying the 
maximum retail rate shall be eliminated, and in lieu 
thereof a monthly service charge of 60 cents shall be 
made; and after April 1, 1917, the maximum rate shall 
be reduced from 12 cents to 9 cents per kilowatt-hour, 
with the proviso that no customer shall have his bill 
increased under the operation of the new rate. Free 
renewals of tungsten lamps of 50 watts and larger sizes 
would be continued. The proposition, which was pre- 
sented on Jan. 24 by C. G. M. Thomas, chairman of the 
board of directors, was taken under consideration by 
the commission. 

Mr. Thomas stated that numerous conferences had 
been held between the executives of the company and 
the members of the company touching upon the ques- 
tion of whether the company was prepared to reduce 
rates voluntarily and to what extent. The suggestion 
of the commission was received in good faith, and, after 
consultation, the commission was informed that the 
company was willing to confer with the representa- 
tives of the commission upon the advisability of reduc- 
ing the maximum rate. The members of the commis- 
sion were invited to visit the company’s territory and 
plants so that they could personally understand the 
situation in Queens Borough. 

In order that every customer might have an actual 
reduction in his bill, Mr. Thomas said, the schedule 
would provide that no one should pay more under the 
new rate than he would have paid if the maximum rate, 
with the monthly minimum charge, had been reduced 
from 12 cents to 11 cents per kilowatt-hour. The com- 
pany has considered savings that would be affected to 
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the company as well as to the State in avoiding the 
necessity for a long proceeding before the commission 
and possibly the courts. Prevailing rates and hours of 
labor, the enormously increased price of coal and other 
supplies and appropriations for extra compensation to 
employees for faithful and efficient service, together 
with material increases in real estate and special fran- 
chise taxes, would indicate that this reduction is about 
$100,000 in net income and is hardly justified; and the 
company reserves the right to appeal to the commission 
if experience. with the increased costs indicated, makes 
it impossible to meet obligations. 

Provided the conditions on Jan. 1, 1918, should war- 
rant, the maximum rate on that date would be reduced 
turther from 9 cents to 8.5 cents with the same service 
charge. 

Commissioner Hayward expressed the opinion that 
a service charge is fair, just and logical. 


FOREIGN TRADE CONVENTION 
CALLS FOR CO-OPERATION 


Webb Bill Needed if Our Industries Are to Meet 
European Competition on Equal Grounds— 
Helps for the Small Manufacturer 
and Merchant 


Co-operation was the dominant note of the Fourth 
National Foreign Trade Convention which met in Pitts- 
burgh last week. It was crystallized in the report of 
the National Foreign Trade Council on the Webb bill, 
where it was pointed out that the nations of Europe 
have developed their foreign trade co-operatively, and 
are planning still more extensive and intensive co- 
operation after the war. Only in the United States are 
individual companies left to stand alone in the develop- 
ment of foreign trade. 

Of the group sessions—covering foreign credits, co- 
operation in foreign trade, banking and investment, 
education for foreign trade, function of the export 
commission house and the problems of the smaller 
manufacturer and merchant—the last was the most 
popular. 

The scope of the group sessions devoted to the small 
manufacturer and merchant can best be sensed from 
the report of the group rendered to the final session. 
The report emphasized, in the first place, that the cir- 
cular containing a series of questions and answers 
helpful for the small manufacturer and merchant should 
be given wide circulation. It then set forth: 

1. That the Department of Commerce be urged to 
report statistics of foreign trade in greater detail. 

2. That larger appropriations be granted to the proper 
bureaus so that more consular agents and commercial 
attachés can be engaged. 

38. That in the selection of consular agents and com- 
mercial attachés, emphasis be placed upon the business 
rather than academic qualifications of the candidates. 

4. That every influence be brought to bear to secure 
the passage of a measure (the Webb bill) which would 
permit co-operation abroad of companies and individuals 
who compete here. 

5. That all things considered, foreign trade can be 
promoted best by direct representation, and that next to 
direct representation the best plan for the small mer- 
chant and manufacturer is to make use of export com- 
mission houses. 

6. That preliminary to a foreign-trade campaign a 
careful survey of the country it is proposed to enter be 
made if possible. 

7. That salesmen should be well trained, and devel- 
oped, preferably, from the prospective exporter’s own 
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staff. They must know the language of the country 
where they are to work and must know the exporter’s 
line. 

8. That co-operative schemes are likely to succeed 
provided the lines are well selected and the salesmen 
competent. — 

9. That exclusive contracts should not be made with 
export commission houses unless the right of cancella- 
tion be retained. 

10. That where an export commission house is en- 
gaged the manufacturer must do his share, by providing 
an attractive display of samples, suitable catalogs and 
literature. 

11. That translations should be correct and full. 

12. That the use of the metric system be adopted 
more widely here and, of course, used exclusively in 
quotations for foreign sale (except in England and the 
British colonies). 

13. That with ordinary commercial safeguards it is 
as safe to grant credits abroad as here. 

14. That merchants acquire a knowledge of the use 
of trade acceptances and arrange with their banks for 
their collection. 

15. That quick returns should not be expected. 

16. That the exporter be liberal with expense allow- 
ances and do all in his power to help his men and his 
agents. 

17. That no one should go into export trade unless 
he intends to stick. 

18. That efforts be made to win and to keep the con- 
fidence of the foreign buyer by giving him goods fully 
up to specifications and fair and courteous treatment. 


WATER POWER DEVELOPMENT 
IN NATIONAL FORESTS 


Report of Forester to Secretary of Agriculture In- 
dicates Increase in Power Projects and 
Transmission Line Permits 


In his report to the Department of Agriculture cov- 
ering the fiscal year ending June 30, 1916, the chief 
forester, Henry 8S. Graves, gives the outstanding fea- 
tures of the year in the administration of the national 
forests. Early this year the so-called Merrill report 
on the ownership and control of waterpower sites in the 
United States was issued in response to the Senate res- 
olution of Feb. 13, 1915, and the work of compiling the 
report having been assigned to the forest service, ref- 
erence to it naturally occurs in the annual report. 

Referring to the use of the forests for water-power 
development the forester reports twenty new power 
projects which began operations as against twelve in 
1915. The estimated average output capacity at mini- 
mum discharge for the plants in operation decreased 
from 2420 hp. to 2070 hp. Development of relatively 
small projects is particularly in evidence in the Rocky 
Mountain States. A decrease of 356,603 hp. in the es- 
timated capacity of all projects under permit was due 
mainly to the elimination from the Dixie National For- 
est of the land upon which is located a project of very 
large capacity, and in lesser measure to revised esti- 
mates of capacity and to the revocation of some per- 
mits for failure to comply with the conditions pre- 
scribed. 

An apparent decrease of 76,183 hp. in the capacity of 
plants in operation was due to a change in classification 
of a permit covering four projects, of which two are in 
operation, one is under construction, and one is not yet 
started. These four projects are in this statement 
placed each in its proper class, but in the 1915 state- 
ment were counted as one. 
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In the amount of power under permit and in opera- 
tion, California still leads. 

Of transmission-line permits the number in effect at 
the end of the year was an increase of thirteen over 
the number one year previously. 

Forty applications for power-project permits as re- 
ceived during the year included eight from Alaska—a 
notable evidence of increased local interest in power de- 
velopment on the National Forest lands there. 


WATER POWER DEVELOPMENT IN NATIONAL FORESTS UNDER PERMIT , 


FISCAL YEAR 1916 


| 
TRANSMISSION Lines OnLY | Power Prosects 
(RESERVOIRS, 
————————_—_—_#_ —| Connuits, Power 
Hovses) 
Length in Miles | Total 
ON 
Classes of Permits Numn- |———-——_- | ber of 
ber of | Estimated| Per- 
Per- Within | Cn Na-| Num- | Average mits 
mits Forest | tional | ber of | Output at 





Bound- | Forest | Per- | Minimum 
aries Land | mits | Discharge 
Permits in force at close fiscal 
year: 
Rental permits— | 
Preliminary. ... 0 0 0 21 66,974 21 
Final. ...... 111 794.4 589.5 | 88 770,058 199 
Free permits... 10 132.0 | 105.0 | 80 67,925 90 
OS 5 os bene ; 121 926.4 694.5 | 189 904 ,957 310 
Construction completed at close | 
fiscal year: | 
Rental permits. ..... ; 104 729.4 | 545.8 | 68 258,396 172 
Free permits........ 9 | 108.0 | 90.0 | 60 | 6,697 69 
WE Gide ask cdawecnes 113 837.4 635.8 | 128 | 265,093 241 
Construction incomplete at close . 
fiscal year: | 
Rental permits... . . “ 4 22.5 | 16.4 8 | 131,999 | 12 
Free permits.......... 0 0 0 | 7 te 7 
oaks saeaekouenes ved 4 22.5 16.4 15 133,274 19 
Construction not started: i | ae 
Rental permits piesa eee pw tas 3 42.5 27.3 | 33 446,637 36 
Free permits........... sie 1 24.0 15.0 13 59,953 14 
WO cn ccudakctvbaawewes + 66.5 42.3 46 506,590 50 





Permits are classified according to the character of 
the works covered. Permits for transmission lines only 
are designated “transmission-line permits,” while those 
which cover reservoirs, conduits, or power houses, ir- 
respective of whether or not a transmission line is in- 
volved, are designated “power-project permits.” The 
accompanying table shows the amount of development 
authorized under both classes. 


ILLINOIS CONTRACTORS 
ADVISED BY OUTSIDERS 


Midwinter Meeting of Illinois Contractors Addressed 
by Central Station Men, Jobbers and Manufac- 
turers, Who Offer Constructive Criticisms 


The speakers at the mid-winter meeting of the Elec- 
trical Contractors’ Association of Illinois on Jan. 25 
and 26 were almost entirely men who were not directly 
connected with the electrical contracting business. John 
F. Gilchrist, vice-president of the Commonwealth Edi- 
son Company, delivered an address which, to the Chicago 
contractors, indicated a more keen desire on the part of 
the Commonwealth Edison Company to co-operate with 
the local contractors than has been evidenced hereto- 
fore. H. L. Grant of the Western Electric Company, 
Chicago, speaking on “‘How to Sell at a Profit,” declared 
that the contractor must know his costs, must have con- 
fidence in the uprightness and fairness of his competi- 
tor, and must add a fair profit in order to be a real mer- 
chant. Mr. Grant defined a fair profit as a return. 
above all salaries, which is higher than a banking rate. 
He said a fair profit should be at least 10 per cent. 
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E. H. Cameron of the National X-Ray Reflector Com- 
pany, Chicago, said he believed contractors would profit 
by entirely eliminating from their vocabulary the term 
“estimate.” He said a contractor should submit a pro- 
posal, not an estimate; what the contractor really sub- 
mits is an engineering proposal, since the men who pre- 
pare it are in reality engineers. 

He recounted a conversation with a contractor who 
was congratulating himself on the fact that he was get- 
ting 7 per cent of the jobs upon which he bid. Proceed- 
ing on such a basis he argued it cannot be profitable. 
The contractor should watch his work and see what class 
of jobs his organization is best fitted to do. He should 
then specialize on that kind of work, educating the ar- 
chitects and other large buyers to the fact that he is 
really an electrical specialist, who desires to compete 
tor jobs on the ideas he may add and not on price. 

Mr. Durgin delivered an illustrated lecture entitled, 
“Applied Illumination.” 


ALLIANCE BETWEEN INDUSTRY 
AND SCIENTIFIC SCHOOLS 


If Trade Is to Increase, Scientific Method and Spirit 
Must Pervade All Industrial Operations and 
Scientific Weapons Must Be Employed 


Facing the international trade conflict coming after 
the war, a closer alliance between American industries 
and scientific schools becomes imperative, stated Presi- 
dent R. C. Maclaurin of the Massachusetts Institute of 
Technology at a banquet of the Eastern Connecticut 
Chamber of Commerce on Jan. 22. However much this 
country may keep out of entangling alliances, it cannot 
escape from the net of international trade. Present 
prosperity encourages, rather than checks our national 
habit of extravagance and wastefulness, and this will 
be enormously against us in the strenuous times ahead. 
We shall have to compete with peoples who have gone 
through the stern but effective discipline of hardship 
which has already produced in Europe more changes in 
two years than might otherwise have come about in a 
century. “Think of the industrial changes that are dem- 
onstrated by the fact that France produces more to-day 
than it did before the war, although nearly a third of 
its richest territory is in the hands of the enemy,” said 
the speaker, “and nearly all its vigorous men are at 
war.” England’s production is 15 or 20 per cent larger 
to-day than before the war. 

“Broadly speaking,” said Dr. Maclaurin, “our only 
hope of success is to devise means whereby what is 
known as the scientific method and the scientific spirit 
pervades all the industrial operations of the country. All 
the old methods of intuition and ‘rule of thumb’ must 
be scrapped. “Everything must be done in the spirit of 
scientific advancement. Far-sighted patriotic business 
men must bestir themselves and see that the fountains 
of science in this country are well tended and flow freely. 
The bonds between industry and the schools must be 
more firmly welded and every effort made to see to it 
that scientific schools make the most of their opportuni- 
ties, so that there may be an adequate supply of young 
men trained to apply the methods of science to the in- 
dustrial development of the land. Referring to the new 
$7,000,000 plant of the Institute of Technology at Cam- 
bridge, President Maclaurin said that by a proper com- 
bination and organization of all its laboratories with due 
regard to the all-important question of manning them 
properly, there is scarcely a practical problem which 
such an institution would not be in a position to cope 
with, without detriment to its fundamental usefulness 
in the instruction of students. 

The demand for men to work in the research labora- 
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tories of modern industrial concerns will soon outgrow 
the supply. These laboratories are costly affairs and 
many of the smaller concerns will soon find themselves 
in a difficult position. They will not be able to afford 
research laboratories and will go under in competition 
with others unless through research they can improve 
their processes and overcome their difficulties. The sal- 
vation of these smaller concerns will often come from 
such institutions as the Massachusetts Institute of 
Technology ; the difficulties here are almost wholly finan- 
cial, and could easily be overcome by a little wise plan- 
ning and adequate support from the industries con- 
cerned. In the industrial warfare of the future science 
will surely be in the saddle and no nation, however well 


placed, can survive the struggle without scientific 
weapons. 


MERCHANDISING OF APPLIANCES 
BY ELECTRICAL CONTRACTORS 


Missouri Association in Annual Convention Consider 
Ways of Making Its Members Better 
Merchants and Business Men 


The relation of Jovianism to electrical contractors, 
the proposed Missouri compensation law, merchandising 
of electrical goods, and the National Electrical Safety 
Code, were the subjects which were discussed at the 
seventeenth annual meeting of the Electrical Contrac- 
tors’ Association of the state of Missouri at the Sexton 
Hotel, Kansas City, Jan. 20. 

It seemed to be the opinion of the contractors that 
an equitable compensation law is desirable in Missouri, 
because it will take away the uncertainty which now 
exists as to the amount which can be charged against 
an employer in damage suits brought for trivial acci- 
dents. It will eliminate the unscrupulous lawyer who 
takes advantage of the opportunity presented by trivial 
accidents to work up a damage suit and create strained 
relations between the employer and his men. It was 
also believed that a compensation law should be com- 
pulsory rather than elective. 

Following the paper entitled “Is a Retail Department 
Profitable to the Electrical Contractor,” by Charles A. 
Pierson, which urged that more attention be given to 
merchandising of electrical goods, a communication 
from George H. Duffield, secretary of the National Elec- 
trical Contractors’ Association, was read. Mr. Duffield 
outlined a plan which a prominent electrical manufac- 
turer is perfecting by means of which the manufacturer 
hopes to smooth out all friction between contractors and 
central stations which has arisen through price cut- 
ting in the resale of electrical appliances. Mr. Duffield 
expressed the belief that this plan, when it is carried 
into effect, will make the opportunity for the electrical 
contractor to become a real merchant much better than 
it has been in the past. Contractors who took part in 
the discussion expressed the hope that this plan could 
be carried out and evinced a desire to take whatever 
steps are necessary on their part to become better retail 
merchants. 

In speaking on the National Electrical Safety Code, 
F. B. Adams of St. Louis, urged the contractors to se- 
cure copies of this code as it has been issued in trial 
form, to study its requirements, and as far as possible 
to carry out its suggestions for safer construction. . He 
pointed out that contractors who follow the suggestions 
of this code will stand in a much better light before 
customers and before courts if questions concerning the 
safety of their work are raised. 

The following officers were re-elected to serve the as- 
sociation during 1917: President, F. B. Adams, St. 
Louis; first vice-president, W. A. Koenemann, St. Louis; 
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second vice-president, Robert Baker, Kansas City; sec- 
retary, A. J. Burns, Kansas City; treasurer, E. H. 
Heath, Kansas City; sergeant-at-arms, L. E. Reid, St. 
Joseph, and director, A. P. Denton, Kansas City. 


ANALYSIS OF CALIFORNIA’S 
VARIOUS WATER PROBLEMS 


Data on Use and Administration of Water Rights 
Collected by Water Problems Conference— 
Recommendations of the Conference 


After spending a year investigating the subjects 
under its jurisdiction the State Water Problems Con- 
ference of California has published a 125-page report 
which presents an exhaustive analysis of present con- 
ditions and recommends a policy and procedure to the 
1917 Legislature. The conference automatically dis- 
solved upon the completion of its work, but the various 
interests concerned with irrigation, reclamation and 
power development in the State are taking the report 
as a basis upon which to make urgent demands for 
action upon the Legislature now in session. 

The conference was created by a legislative act in 
1915 with the Lieutenant-Governor as chairman and 
sixteen other members, including the chairman of all 
State commissions involved and six representatives at 
large appointed by the Governor. Instructions to the 
conference were to “recommend a unified policy with 
reference to irrigation, reclamation, water storage, flood 
control, municipalities and drainage, with due regard to 
the needs of water power, mining and navigation.” 

It is recommended that the State assume full control 
over the construction and maintenance of dams with 
full power to prevent their use unless declared safe. 

To reduce materially the great expense and delay 
involved in water litigation it is recommended: 

“1. That the findings of the three State water com- 
missions be final as to all matters of fact; 

“2. That expert witnesses be no longer allowed to 
testify as such in behalf of either side; that a court 
expert be appointed when necessary, by agreement be- 
tween the parties to the suit, or, if they cannot agree, 
then by the court; and that each side may cross-examine 
the expert as to matters concerning which he testifies; 

“3. That a superior judge be selected by the Gov- 
ernor to try all water cases, in accordance with the 
principle already established in connection with trial 
of reclamation cases. Such a plan would greatly reduce 
the number and expense of Superior Court trials as 
necessitated by the present system, and would tend to 
free them from local influence and prejudice; 

“4. That procedure in the exercise of the right of 
eminent domain by a State agency be so changed as 
to avoid delays. * * * It is proposed to adopt the 
plan successfully followed in Mississippi and Arkansas, 
under which possession of the property is secured at 
cnce by payment of its valuation as fixed by the court. 
Subsequent proceedings are had to determine finally 
the value, and the necessary adjustment is made by pay- 
ment of more money, or by return of a portion already 
paid, as the case may be.” 

It is recommended that in order to unify State poli- 
cies the Legislature submit to the three water com- 
missions all bills pertaining to the use or control of 
water rights and that the commissions be required to 
promptly report same back to the Legislature. The 


conference believes unwise the policy which allows a 
municipality to tie up indefinitely unlimited quantities 
of water to meet anticipated needs of a remote future. 
It recommends instead that the State Water Commis- 
sion be authorized to make reasonable provision for 
future development of municipalities. 











FEBRUARY 3, 1917 


IMPORTANCE OF PURE 
RESEARCH TO ENGINEERS 


Dr. W. R. Whitney Points Out That Progress in 
Engineering Has Been Possible Through Ex- 
periments of Scientifically Trained Men 


In an address before the alumni of the Massachusetts 
Institute of Technology at Boston on Jan. 6, 1917, Dr. 
W. R. Whitney, director of the research laboratory of 
the General Electric Company, discussed in an inter- 
esting way the significance of research in engineering 
work and modern life. Dr. Whitney spoke in part as 
follows: 

“Most of the foundations of the world’s great ad- 
vances in knowledge have been laid by men who were 
set apart and supported by the government, or by some 
more or less public institution where, for very long 
periods (usually for life) they were encouraged to delve 
into the unknown. Think of Davy and Faraday in the 
Royal Institution; of Graham, Ramsay, Rayleigh, 
Thomson, Kelvin, in English institutions; of Pasteur 
in the Sorbonne and Pasteur Institute; of the Curies, 
of Dumas and Berthelot and others of France; of 
Helmholtz, Bunson, Hertz, Wohler, Hofmann, Ostwald, 
Haber and others, in German universities; of Berzelius, 
Vant Hoff, Mendelijeff, Arrhenius, and a score of men 
from the universities of other countries. Most of these 
are professors of physics or chemistry of our time. 
How many such cases can we cite for America? Ina 
few colleges, one or two men are permitted to carry on 
a little research, when it does not interfere with rou- 
tine teaching. It was not long ago that research, if 
done at all in some of our colleges, had to be done sur- 
reptitiously. At this same time, other countries were 
paying their best scientists to continue research, and 
schools of research were being maintained in almost 
every large German and French city. 

“It is not realized how generally the world’s greatest 
discoveries were disclosed in their first stages by men 
who were highly trained and skilled in experimenting. 
The trying of new things which made the telephone 
possible was done by Faraday when he studied the 
effect of one electric current on another and disclosed 
the general laws of magnetic induction. His was no 
untrained mind suddenly awakened by a gracious Na- 
ture with a useful discovery in her outstretched hands. 
Taught to experiment by a Davy, and retained in a 
position in the Royal Institution, he was in command 
of his own time and adequate apparatus for scientific 
research for forty years. This cost the Royal Insti- 
tution of Great Britain yearly not over $2,500. 

“The work of Langley in the field of aeronautics, was 
for a time supported by the government, but this sup- 
port was withdrawn at the critical period when a suc- 
cessful aeroplane, as we now realize, was apparently 
actually at hand. For only a part of his work on other 
matters such as the extension of the invisible solar 
spectrum or the bolometer, we ought to have rewarded 
him by aiding him to develop those other subjects, like 
aeronautics, in which he excelled. Now we appropriate 
at once $11,000,000 for flying machines to keep abreast 
of our putative enemies who are using the principles 
disclosed by Langley. . 

“A Swedish professor in a lecture once noticed that a 
wire carrying electricity made a magnetic needle move 
when brought near it. He studied this little thing be- 
cause he liked it. Another professor, in France, quickly 
went on with this little phenomenon, finding out how 
in general electricity and magnets were related. Then 
a couple of Germans used the principle for communi- 
cation at a distance and we soon had magneto-electro 
telegraphy. In addition, such men as our own Prof. 
Joseph Henry contributed to the study of the electro- 
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magnet. Is it an accident that all these men, Oersted, 
Ampere, Gauss, Weber and Henry, were in educational 
institutions; that they were mature and highly edu- 
cated men? We must get out of the way of thinking that 
great advances by original thought and work emanate 
usually from the young and untrained mind, or are ac- 
cidents of time and environment. Prior to the studies 
of Ampere no one proposed using current in wires act- 
ing on magnets as a scheme for communication. No 
one knew telegraphy as a want at all. The use followed 
after the discovery when it was studied by scientists, 
who later steered it into useful directions and engineers 
made it commercial. 

“Most Americans imagine the great ultities now 
depending on the use of steam as traceable to the dis- 
covery of a lad who observed the steam pressure exerted 
in a kettle at the home fireside and who, with a little 
tinkering, set up the steam engine. Hero of Alex- 
andria apparently made the first steam engine. He 
was one of the greatest scientists, students, teachers 
and writers of his day, and his results were the work 
of the most advanced and careful experimentation. We 
find in the researches which led to the engine becoming 
the combination of a cylinder, piston and condenser the 
work of Professors Papon and Hooke leading up to that 
of Newcomen, who developed a pumping engine, and then 
came Watt. With the aid of college professors, Black 
and Robinson, Watt experimented on steam eight years 
before he made the advance of adding the vacuum prin- 
ciple to the earlier engines. It was not a flash of 
thought, but a long study. 

“The earliest work on the action of electric arcs in 
producing combination between the gases of the air 
was the observations of Professors Priestly and Caven- 
dish, each a lifelong experimenter in chemistry and 
physics. They showed that nitrous oxides were pro- 
duced. The refinements of technical development were 
due to the experiments of Bradley and Lovejoy in 
America, of Birkeland and Eyde in Norway, and of 
Schoenberg and Paulding in Germany and America. 
Another of the fixation processes, the cyanimid, is 
traceable to the discoveries of Moissan, an experienced 
chemist and professor in Paris, and Willson in America, 
who described the production of calcium carbide in the 
electric are. 

“The last contribution to our economics in artificial 
lighting was made, possibly, by the scientific researcher 
of Rayleigh and Ramsay, other than whom no scientists 
were better trained. Their discovery of argon later 
permitted its use in incandescent lamps to improve the 
quality of the best we then had. 

“The monumental work of such men of science as 
Helmholtz, Newton, Maxwell, Liebig, Bunsen, Kelvin 
and scores of others, could scarcely be briefly treated, 
but in all of them the value of long-continued applica- 
tion in new fields of physical knowledge is plain. They 
were all given time, opportunity and support. 

“The results of scientific research now form a large 
portion of our human inventory, and we ask: Are other 
such additions possible? The answer is certainly, Yes, 
and by the same method. These disclosures are por- 
tions of infinite nature. They seem insignificant until 
some strenuous and highly studious efforts are expended 
upon them, and then it slowly becomes apparent that 
they fit perfectly into our needs. Just as we could not 
have foreseen them, so we cannot foresee their fol- 
lowers, but with the extensions of knowledge the possi- 
bilities continually increase. The limitations are in us 
and our vision. We will get ahead in proportion to our 
training for extending the realms of natural knowledge, 
and we will grow in proportion to our applications of 
modern methods used at the advancing boundary be- 
tween known and unknown.” 





Current News 
and Notes 


Timely items on electrical happenings 
throughout the world, together with 
brief notes of general interest. 


Brooklyn Edison New Business.—The 
increase in new business of the Brook- 
lyn Edison company, according to T. I. 
Jones, general sales agent of the com- 
pany, since 1912 is over 175 per cent. 


Electric Meter Inspector.—Examina- 
tion will be held on Feb. 24 for the 
position of electric meter inspector in 
the employ of the New York Public 
Service Commission. The salary ranges 
from $900 to $1,200. 


Examination for City Electrician for 
Cleveland. — Civil service examination 
will be held on Feb. 8, at Cleveland, 
Ohio, for the position of city electrician 
division of buildings, department of 
public safety. The salary is $1,800. 


New Jersey Public Utility Tax Com- 
promise.—As a compromise for the di- 
rect 5 per cent tax on gross receipts 
for all public utilities operating in the 
State advocated by State officials elect- 
ed last November, a bill has been in- 
troduced in the New Jersey Assembly 
covering a graded tax on such utilities. 
The bill provides for an initial tax of 3 
per cent of gross receipts, to be in- 
creased by 1 per cent a year until the 
maximum of 5 per cent is reached. 

City Gives Up Light Plant After Fif- 
teen Years’ Operation.—Another exam- 
ple of a small town finding private util- 
ity service more desirable than munici- 
pal service is furnished by Holgate, 
Ohio. After fifteen years of municipal 
operation of a lighting and water-works 
plant the city has granted a franchise 
and entered into a contract for lighting 
service with the Northwestern Ohio 
Light Company. A transmission line 
will be constructed from Leipsic. 


Advantages of Privately Over Munic- 
ipally Generated Energy. — In his an- 
nual report, A. W. Lee, manager of the 
municipal light plant of Concord, Mass., 
states that instead of going ahead with 
needed plant extensions and better- 
ments “it is possible a much better and 
simpler solution of the entire problem 
would be to contract with the Edison 
Electric Illuminating Company (of Bos- 
ton) for a portion or all the current re- 
quired by our plant.” He pvinted out 
the following advantages consequent 
upon signing the contract: (1) A cer- 
tain amount of capital now invested in 
the generating plant will be released 
and may be utilized for outside con- 
struction or used to reduce the debt of 
the plant; (2) lower cost per kilowatt- 
hour for energy on the switchboard; (3) 
no money tied up in fuel for months at 
a time and the prospect for higher fuel 
prices eliminated; (4) no large supplies 
of materials and repairs for steam 
plant and oil and waste and the further 
saving because such material is con- 
stantly advancing in price. 
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Public Utility Bonds Held by Insur- 
ance Companies.—An analysis of the 
investments of American life insurance 
companies, made by the Association of 
Life Insurance Presidents, shows that 
116 companies, representing 97.9 per 
cent of the total admitted assets of all 
American companies, had _ invested 
$185,848,360 or 3.84 per cent of their 
total assets as of Dec. 31, 1914, in pub- 
lic utility bonds as compared with 
$111,209,859 or 4.47 per cent as of Dec. 
31, 1904. The gain in the ten years 
was $74,638,500 or 67.11 per cent. In 
comparison, however, with the total as- 
sets, which in the ten years had in- 
creased by 94.05 per cent, the relative 
amount of public utility investments 
in per cent held by insurance com- 
panies had fallen off during the ten- 
year period by 0.63 per cent. 

Measurements of Streams in the 
South Atlantic and Eastern Gulf States. 
—A report that will be useful to engi- 
neers and others who are interested in 
the utilization of the streams of the 
South Atlantic and Eastern Gulf States 
has just been issued by the United 
States Geological Survey, Department 
of the Interior, as Water-Supply Paper 
402. This report is one of a series of 
fourteen that present the results of 
stream-flow measurements made in the 
United States during the year ending 
Sept. 30, 1915. The records include de- 
scriptions of the stations at which the 
measurements were made and tables of 
daily and monthly discharge. An ap- 
pendix gives a list of gaging stations 
maintained on the principal streams 
that discharge into the Atlantic Ocean 
south of York River, Va., and into the 
Gulf of Mexico east of the mouth of 
the Mississippi, and also a list of pub- 
lications relating to the water resources 
of the area. 

Bill to Provide Texas with Utility 
Commission.—Senator O. S. Lattimore 
of Fort Worth has introduced a bill in 
the Texas Legislature providing for the 
creating of a State Public Utilities 
Commission. The measure provides for 
the creation of a board of five mem- 
bers at an annual salary of $6,000 and 
a secretary at an annual salary of 
$3,000. The bill provides that the com- 
mission shall have control of all public 
utilities, including telegraph, telephone, 
heat, light and power companies, water 
for irrigation or other purposes, street 
car service, toll bridges, pipe line or 
other transportation of freight and pas- 
sengers, except railroad companies now 
under the control of the Railroad Com- 
mission, including plant, equipment and 
property of such corporations. It also 
includes any utilities belonging to any 
municipality, to the extent that appeal 
can be made to the board by citizens 
when in their opinion the municipally- 
owned utility is not being operated in 
a reasonable manner. The charges 
made by all utilities for public service 
shall be arranged by the board. All 
issues of stocks and bonds of public 
utilities shall be under the supervision 
of the board. The board is given the 
right to make a valuation of all utili- 
ties in the State, provide for examina- 
tion and audit of all accounts and 
records. 
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Associations 
and Societies 


The Directory of Electrical Associa- 
tions, which is regularly printed in 
the first issue of each month, appears 
on page 255 of this number. 


New York Jovian Meeting.—The 
February meeting of the New York 
Jovian League will be held at Stewart’s 
Restaurant on Feb. 7. A brief business 
meeting and movies will follow the 
luncheon. 


Some Economic Aspects of the High 
Cost of Living.—The St. Louis Jovian 
League on Jan. 16 had for its speaker 
William F. Gephart, professor of eco- 
nomics, Washington University, whose 
subject was “Some Economic Aspects 
of the High Cost of Living.” 


Schenectady Section of Institute 
Hears Address on Navy.—On Jan. 19 
Prof. William L. Cathcart of Philadel- 
phia, Pa., gave an illustrated address on 
“The Development of Our Fleet and 
Naval Stations” before the Schenectady 
section of the American Institute of 
Electrical Engineers. 


Radio Club of America.—A meeting 
of the club was held on Jan. 19 at Co- 
lumbia University, New York City. 
Prof. J. H. Morecroft, Columbia Uni- 
versity, lectured on “Inductance and 
Capacity Phenomena.” Following the 
lecture there was a specially arranged 
exhibition of amplified radio-telephone 
reception. 


American Institute of Consulting En- 
gineers.—At the annual meeting of this 
institute, on Jan. 15, the following 
members were elected to the council: 
Gardner S. Williams, to serve unfil Jan- 
uary, 1919, and A. M. Hunt, Lewis B. 
Stillwell and William J. Wilgus to serve 
until January, 1920. F. A. Molitis, 35 
Nassau Street, New York City, is sec- 
retary. 


Lecture on Pattern Making.—At the 
meeting of the Lynn section of the 
American Institute of Electrical Engi- 
neers on Jan. 24 John Pemberton, su- 
perintendent of the pattern shop of the 
Lynn works of the General Electric 
Company, spoke on “Pattern Making 
and Foundry Work.” The lecture was 
illustrated with lantern slides. On 
Saturday afternoon, Jan. 27, members 
of the section visited the plant of the 
Lynn Gas & Electric Company. 


Telephone Evening with Cleveland 
Section of Institute—The American 
Institute of Electrical Engineers, 
Cleveland Section, held its regular 
monthly meeting on Jan. 15 in the 
Electrical League rooms at the Hote! 
Statler. The session was a telephone 
evening, and Norman Anderson, traffic 
superintendent of the Cleveland Tele- 
phone Company, discussed the con- 
struction and operation of the Bell 
system. About sixty members of the 
Cleveland Section were in attendance 
and an interesting discussion followed 
the address. 
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Commission 
Rulings 


Important Decisions of Various 
State Bodies Involving or Affect- 
ing Electric Light and Power Util- 
ity Operation and Practice. 





Lighting Plant of Brewery Sell- 
ing Energy a Public Utility —The 
Public Service Commission of Mis- 
souri has directed M. C. Danciger & 
Company of Weston to restore the elec- 
tric light and power service taken from 
W. H. Roach and others, following the 
local option election there last April. 
Danciger & Company operate a light 
and power company in connection with 
their brewery. Roach publishes a 
newspaper which warmly advocated lo- 
cal option. After the election he and 
other patrons of the light company 
who led in fighting the saloons, sud- 
denly were cut off from electric cur- 
rent. The brewery contended the 
lighting plant was not a public service 
corporation, as it was not chartered 
and was a part of the brewery and had 
the right to cut off customers at any 
time. 

“An electric light plant,” says the 
ruling of the commission, “as defined 
by our laws, includes all property used 
in connection with the generation of 
electricity for light, heat and power 
for sale. This clearly includes the 
plant of the defendant.” 

The company is directed to restore 
the old service at the old rate by 
Feb. 1. 


Rates Based Upon Value of Service. 
—In a final order entered by the State 
Public Utilities Commission of Illinois 
in a water rate case in the village of 
Ardmore, population 400, the commis- 
sion denied a theoretical rate of 75 cents 
service charge plus 48 cents per 1000 
gal. consumption charge, based upon 
a valuation of the utility property, in- 
cluding an analysis of the operating ex- 
penses and the required depreciation 
annuity. The commission fixed a rate 
of 35 cents per 1000 gal., and based its 
conclusions upon the value of the serv- 
ice rendered to the public. 

After citing a long line of court and 
commission decisions in support of the 
value of utility service, including 
Smyth vs. Ames (169 U. S., 466) and 
the Minnesota Rate Cases (230 U. S., 
452) the commission concludes: 

“In rate-making practice, although it 
be not so scientific as a theoretical rate 
built upon a valuation and expense 
analysis of a utility’s property, a com- 
parison of similar rates for similar 
service is a legitimate line of inquiry, 
and such comparison may be made 
herein. The commission is of the be- 
lief that the meter rates which have 
been heretofore established by the peti- 
tioner are all that the water service 
(as rendered in the village of Ardmore 
at the time of the filing of the said 
meter rates) is reasonably worth. The 
commission, moreover, is of the opin- 
ion that the said water service, as 
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heretofore rendered, is reasonably 
worth to the public of Ardmore the 
rates which the petitioner filed for me- 
tered water service. Unless unfore- 
seen circumstances develop, such rates 
will yield to the petitioner sufficient rev- 
enue to pay all reasonable operating 
expenses, inclusive of taxes, and will 
also yield some moderate return on the 
value of the property and upon the 
moneys actually invested therein. Al- 
though the petitioner herein has 
prayed that this commission fix water 
rates for the village of Ardmore based 
upon a valuation of its properties, such 
rates obviously would exceed the value 
of the service; and this commission 
cannot find such rates to be reasonable 
in this particular case.” 

In this case the commission also re- 
quired the utility to install meters on 
all services at its own expense; but the 
commission allowed an increase in 
rates, over former rates, of 1.5 cents 
per 1000 gal., which is sufficient to 
compensate the utility for all fixed and 
operating expenses of additional me- 
ters. Regarding the use of meters, in 
general, the commission says: 

“During the process of the investiga- 
tion herein, the commission has re- 
quired the petitioner to install and 
maintain water meters on all con- 
sumers’ services. It has been the gen- 
eral practice of this commission, in 
many instances, to require utilities to 
meter their services, and gradually the 
commission is requiring the superses- 
sion, where practicable, of flat rates 
by meter rates for utility services. 
Flat rates are now growing to be ob- 
solete among progressive utilities, and 
properly so, for without doubt such a 
style of rates is susceptible to the very 
greatest and most unfair discrimina- 
tions. A consumer on a flat rate, if 
he so wills, may permit his water to 
run mercilessly and_ unrestrictedly 
night and day, but the utility product 
thus wasted must be compensated for 
by averaging its ec7it among the more 
economical and more deserving (though 
worse faring) consumers. In order to 
prevent the unrestricted waste vf util- 
ity products prevalent with flat rates, 
the general use of meters is very con- 
ducive to the conservation of the avail- 
able supply, and to promote such con- 
servation this commission generally 
requires meters to be installed at the 
cost of the utility. In this particular 
case the commission finds that the cost 
of installing meters on all water serv- 
ices in the village of Ardmore should 
be borne by the utility. 

“The petitioner, however, has been 
required to make additional invest- 
ment for many meters, and will be re- 
quired to make additional expenditures 
for maintaining and repairing the said 
meters, and in keeping the same in the 
efficient operating condition that is re- 
quired by this commission’s published 
rules and regulations. Such fixed and 
operating expenses are to be defrayed 
in rates to be paid hereafter by the 
consumers of water service in the vil- 
lage of Ardmore; and the commission 
in its second supplemental order herein 
stated that it would fix the differential 
in rates which would compensate for 
the additional metered service.” 
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Recent Court 
Decisions 


Findings of higher courts in legal cases 
involving electric light, power and 
other public-utility companies. 





Employees Right to Service Letter.— 
Any employee of a public service cor- 
poration doing business in the State of 
Oklahoma, upon his discharge or the 
voluntary termination of his service, is 
entitled, by law and upon his request 
therefor, to have issued to him a service 
letter, it was held by the Supreme 
Court of Oklahoma (159 P. 851). Be- 
fore a public service corporation will 
be guilty of any breach of duty in fail- 
ing to issue a service letter, the re- 
quest for such service letter must be 
made by such employee, either orally 
or in writing, served personally or by 
mail, upon the superintendent, manager 
or contractor of such corporation. 


Legality of Methods Employed in 
Making Public Improvements.—Laws 
providing that, on petition signed by 
the owners of two-thirds of the linear 
frontage and two-thirds of the area of 
the improvement district, a city may 
order the construction of a_ street- 
lighting system, together with the cost 
of furnishing electrical energy thereto, 
and levy and collect special assess- 
ments, to pay the whole or any part of 
the cost thereof, does not violate the 
articles of the constitution providing 
that the Legislature may vest the cor- 
porate authorities of cities with power 
to make local improvements by special 
assessments, on the ground that the 
furnishing of electrical energy for the 
system is not a local improvement, since 
the lampposts, conduits, wires, and 
lamps, are of themselves no benefit to 
abutting owners without the electric 
current necessary to operate the sys- 
tem, and since a “local improvement,” 
to be chargeable upon private property, 
while required to be such as a munici- 
pality would be justified in constructing 
and maintaining by general taxation, 
and such as to confer a special benefit 
upon the property sought to be specially 
charged with its creation and mainte- 
nance, need not possess the element of 
permanency, it was held by the Su- 
preme Court of Washington (159 p. 
806). Under such statute, the char- 
acter of the lighting plant which may 
be installed rested largely in the dis- 
cretion of the municipal officers, and 
was not abused by a system of under- 
ground conduits carrying wires to the 
several lampposts since the posts, 
though designed for ornament, did not 
so far depart from ordinary construc- 
tion as to warrant the court in saying 
as a matter of law that the proportional 
part of the cost which the city assessed 
for the property benefited was in ex- 
cess of its legitimate powers. The 
remedy for the Council’s abuse of its 
discretion by attempting to levy special 
assessments would be to allow assess- 
ments only to the value of a system. 





Norman W. Storer, general engineer 
of the Westinghouse Electric & Manu- 
facturing Company, was elected presi- 
dent of the Veteran Employees’ Associ- 
ation of that company at the annual 
banquet of the association on Jan. 20. 
Mr. Storer, who is widely known in 
connection with his railway electrifica- 
tion work, was graduated from Ohio 
State University in 1891. Entering 
the Westinghouse organization, he di- 
rected for several years engineering 
work in connection with direct-current 
motors and generators, and _ subse- 
quently became head of the railway en- 
gineering division. At present, Mr. 
Storer is devoting his entire time to 
railway electrification work. He is a 
past manager and vice-president of the 
American Institute of Electrical En- 
gineers. 


R. D. Jones has been appointed claim 
agent for the Reading (Pa.) Transit & 
Light Company, succeeding Rex D. 
Billings, recently resigned. 


Willis L. Adams, consulting engineer, 
of Buffalo, N. Y., has been elected pres- 
ident of the Niagara section of the Na- 
tional Electric Light Association. 


Ross Aver, formerly of Grass Valley, 
Cal., has been appointed local manager 
of the Pacific Gas & Electric Company’s 
interests in Colusa, to succeed L. H. 
Hartsock, recently resigned. 


P. R. Chambers, formerly manager 
of the Manatee Electric Company of 
Bradentown, Fla., has been appointed 
superintendent of the Ithaca (N. Y.) 
Gas & Electric Company, to succeed 
William O’Neil, recently resigned. 


M. W. Holman, formerly treasurer 
and manager of the Princeton (Ky.) 
Light & Power Company, has been ap- 
pointed superintendent of the municipal 
water and light plant at Paris, Tenn., 
to succeed M. W. Younkin, who recently 
resigned to accept the position as man- 
ager of the Johnson-Porter Clay Com- 
pany of Paris, Ky. Mr. Holman is a 
graduate of the Georgia School of Tech- 
nology at Atlanta. In 1905 he leased 
from the town of Huntington, Tenn., 
its electric light and water plant, and 
operated this as a private enterprise 
until 1910, when he purchased the plant 
at Princeton, Ky. 
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Men 
of the Industry 
Changes in Personnel 


and Position— 
Biographical Notes 


J. D. A. Cross, who was district heat- 
ing specialist for the General Electric 
Company at Chicago, has been ap- 
pointed manager of heating device sales 
with headguarters at Pittsfield, Mass. 

Nathan Hayward of Philadelphia, 
Pa., who has been engineer for the Bell 
Telephone Company of Pennsylvania 
and associated companies, has _ been 
elected president of the American 
Dredging Company. 

F. S. Nicholson, vice-president and 
general manager of the Sayre (Pa.) 
Electric Company, has been appointed 
vice-president and general manager of 
the Rutland (Vt.) Railway, Light & 
Power Company. 

William O’Neil, for the past eight 
years superintendent of the Norwich 
(N. Y.) Gas & Electric Company, has 
taken up his duties as superintendent 
of the Ithaca (N. Y.) Gas & Electric 
Corporation, succeeding J. W. Murdock. 

James H. Porter, assistant superin- 
tendent of the Oskaloosa (Iowa) Trac- 
tion & Light Company, has been ap- 
pointed superintendent of the company, 
succeeding A. H. R. Jackson, resigned. 
Mr. Porter has been associated with the 
company five years. 

L. H. Hartsock, whe for the past five 
years has had charge of the Colusa dis- 
trict of the Pacific Gas & Electric Com- 
pany of San Francisco, Cal., has been 
promoted to the managership of the 
Grass Valley District with headquarters 
in Grass Valley, Cal. 


Halbert P. Hill has become associated 
with Fred Ophuls and J. Harold Mc- 
Creery, and under the firm name of 
Ophuls, Hill & McCreery the organiza- 
tion has opened an office for consulting 
engineering work in electrical, mechani- 
eal and refrigeration equipment at 112 
West Forty-second Street, New York 
City. 

H. C. Deffenbaugh, cost engineer for 
the Rochester (N. Y.) Railway & Light 
Company, has resigned to accept the 
position of assistant secretary of the 
Empire Gas and Electric Association, 
with headquarters in New York City. 
He is a graduate of Cornell University 
and became associated with the Roch- 
ester company in 1906. 


H. B. Bixler, who was formerly su- 
perintendent of light and power for the 
Northern Ohio Traction & Light Com- 
pany, has resigned to enter the indus- 
trial engineering field, with headquart- 
ers in the Second National Bank Build- 
ing, Akron, Ohio. Mr. Bixler has 
gained wide experience at Akron in the 
electrification and operation of rubber 
working plants and will devote a large 
part of his time to work of this nature. 
He plans also to engage in general in- 
dustrial plant engineering. 
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EMIL ANDERSON 


Emil Anderson, president-elect of the 
Western Association of Electrical In- 
spectors, is electrical inspector for the 
Minneapolis (Minn.) Underwriters’ In- 
spection Office, now a branch office of 
the General Inspection Company. Mr. 
Anderson is a graduate of the Uni- 
versity of Minnesota, class of 1905. He 
is also a member of the American Insti- 
tute of Electrical Engineers and during 
the year 1914-1915 served as secretary 
for the Minnesota Section. He has 
taken an active part in all electrical 
organization affairs in Minneapolis and 
served for a time as president of the 
Minneapolis Electric Club. In Jovian 
affairs he holds the commission of Sec- 
ond Tribune for his home district. In 
the Western Association of Electrical 
Inspectors he has been very active, and 
as member of its executive committee, 
as vice-president, as chairman of its 
committee on electric signs and as 
chairman on its committee of concentric 
wiring Mr. Anderson has had an un- 
usual opportunity to study the needs of 
this organization. 


G. L. F. Phillips, technical director of 
Phillips Lamp Works, Eindhoven, Hol- 
land, has been nominated doctor honore 
causa by the senate of the Technical 
University of Delft, Holland. 


Obituary 


William Brophy, 
electrical engineer, Boston, Mass., died 
on Jan. 24 at his home in Jamaica 
Plain, at the age of seventy-eight. He 
was born in Ireland, but joined the 


Capt. consulting 


Worcester (Mass.) fire department 
when a young man, served as city elec- 
trician of Worcester, and later settled 
in Boston as a consulting engineer. 
From 1894 to 1900 he was chief elec- 
trician of the Boston wire department. 
Captain Brophy had a very large ac- 
quaintance in the central station field, 
and in a quiet, unassuming way per- 
formed much valuable work for various 
electrical interests. He was _ partic- 
ularly interested in fire prevention, and 
was a welcome speaker at some of the 
later conventions of the New England 
section of the N. E. L. A., of which ke 
was a member. 
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Clifford A. Bront has been elected 
chairman of the board of directors and 
president of the Toms River (N. J.) 
Electric Company. 


Daniel P. Tierney, for the past eight 
years assistant superintendent of the 
Sayre (Pa.) Electric Company, has 
been appointed general manager to suc- 
ceed Frank S. Nicholson, recently re- 
signed. 


Charles F. Thompson has resigned 
from the engineering department of 
the General Electric Company in order 
to take up commercial engineering 
work with the Research Corporation at 
63 Wall Street, New York City. 


J. W. Murdock has resigned as man- 
ager of the Ithaca (N. Y.) Gas & Elec- 
tric Company to accept the position of 
general superintendent of the Associ- 
ated Gas & Electric Company’s prop- 
erties in that part of New York State. 


Albert S. Hall, manager of the Hood 
River Gas & Electric Company, and of 
the Hydro Electric Company of Hood 
River, Ore., has resigned to become dis- 
trict manager for the Pacific Power 
& Light Company at Pasco and Kenne- 
wick, Wash. 


P. A. Staples, vice-president and gen- 
eral manager of the Binghamton (N. 
Y.) Light, Heat & Power Company, has 
been appointed general manager of the 
Sayre Electric Company, which po- 
sition he will fill in connection with his 
duties at Binghamton. 


William R. Bell, chief load dispatcher 
of the New England Power Company, 
with headquarters at Millbury, Mass., 
has been transferred to the engineer- 
ing department of the company, with 
offices at Worcester, Mass. Mr. Everett 
Collins has been appointed chief load 
dispatcher of the company. 


Edward Pryor of Philadelphia, Pa., 
who has been connected with the Ameri- 
can Railways Company, in charge of 
the plant of the Consolidated Light, 
Heat & Power Company at Hunting- 
don, W. Va., has been appointed super- 
intendent of the Home Electric Light 
& Steam Heating Company of Tyrone, 
Pa., a subsidiary of the American Rail- 
ways Company. 


Gardner Rogers, who for the past 
seven years has been president of the 
Houghton (Mich.) County Electric 
Company and the Houghton Traction 
Company, has been appointed general 
manager of the Blockstone Valley Gas 
& Electric Company at Woonsocket, R. 
I., to succeed Alfred T. Townsend, who 
left Woonsocket some time ago to take 
charge of the Stone & Webster Com- 
pany’s properties in Texas, with head- 
quarters in Beaumont. 


T. A. Panter has been appointed to 
the position of operating engineer in 
the reorganization of the Los Angeles 
Aqueduct Power Bureau, which has 


been effected in anticipation of in-. 


creased activities attendant upon taking 
over the distributing systems of two 
Los Angeles companies. H. C. Gardett 
has been made general construction en- 
gineer and C. A. Heinze distributing 
construction engineer. The appoint- 
ments were made by E. F. Scattergood, 
chief electrical engineer. 
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C. E. Torrey, formerly assistant man- 
ager of the Central Power Company, 
Canton, Ohio, has been appointed man- 
ager of the East Liverpool district of 
the Ohio River Power Company, a sub- 
sidiary of the American Gas & Electric 
Company. 

Judge Oliver H. Hughes has been ap- 
pointed a member of the Ohio Public 
Utilities Commission by Gov. James M. 
Cox. The appointment of Louis M. 
Day as a member of the commission 
last year by Gov. Frank P. Willis was 
withdrawn, as it had not been approved 
by the Senate. Judge Hughes was a 
member of the commission for eleven 
years preceding the administration of 
Governor Willis, having been appointed 
by Governor Harris. 

F. W. Bacon, who has been vice-pres- 
ident and general manager of the Ken- 
tucky Traction & Terminal Company 
and of the Lexington Utilities Company 
at Lexington, Ky., for the last six 
years, has transferred his headquarters 
to Philadelphia, where he will continue 
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in executive charge of various Chandler 
& Company properties, including the 
Lexington company, of which he will 
continue to be vice-president. Mr. 
Bacon has been connected with the 
Kentucky properties since 1911, when 
he first became vice-president of the 
Lexington & Interurban Railways. 


S. G. Hibben, formerly head of the 
illuminating engineering department of 
the Macbeth-Evans Glass Company of 
Pittsburgh, Pa., has become identified 
with the Westinghouse Lamp Company 
as illuminating engineer. Mr. Hibben’s 
new work will consist of the furnishing 
of expert lighting advice to customers 
of the company, and he will have his 
headquarters in Pittsburgh. 


O. E. Clemens, cost accountant for 
the bureau of power and light, city of 
Los Angeles, recently tendered his res- 
ignation to become effective Jan. 1. In- 
stead of accepting the resignation, the 
Public Service Commission decided, as 
a mark of the esteem in which Mr. 
Clemens was held, to accord him a 
year’s leave of absence. Mr. Clemens 
has accepted a position in San Fran- 
cisco with the Spring Valley Water 
Company. 
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Jay B. Franke of Perth Amboy, N. 
J., has been appointed city electrician 
of Perth Amboy for a period of three 
years. 


H. H. Wood has been made assistant 
to the general superintendent of the 
Central Illinois Public Service Com- 
pany, at Mattoon, IIl. 


I. Maxwell Stover, manager of the 
Key West Electric Company, has been 
appointed manager of the Baton Rouge 
(La.) Electric Company. 


Lewis Smith of the Rumford Falls 
Light & Power Company of Rumford, 
Me., has been appointed superintendent 
of the light and power department. 


C. M. Hansen has been appointed 
chairman of the committee for acci- 
dent prevention and workmen’s com- 
pensation of the National Association 
of Manufacturers. 


C. F. Crowley has been appointed 
general manager for the Wm. A. Corrao 
Electric Company, which is one of the 
leading electrical contracting firms in 
St. Louis. 


Harry T. Hughes has been elected 
treasurer of the Denver Gas & Elec- 
tric Light Company, operated by Henry 
L. Doherty & Company. Mr. Hughes 
formerly held the position of auditor. 


Arthur H. Robbins, who has been 
prevocational instructor in electricity 
in the Boston, Mass., public schools, has 
resigned that position to become elec- 
trical engineer with the Electric Light 
& Power Company at North Abington, 
Mass. 


Frank S. Sawyer, who for the past 
few years has been connected with the 
engineering force of the Turners Falls 
(Mass.) Power & Electric Company, is 
planning to go shortly to South Ameri- 
ca, where he will engage in engineering 
work in Peru. 


Hermon E. Eddy, who had been asso- 
ciated for several years with the late 
Clarke C. Fitts, vice-president of the 
Connecticut River Power Company of 
Barcelona, Spain, where he has been 
vice-president of the company to suc- 
ceed Mr. Fitts. 


William C. Chappel has been ap- 
pointed chief assistant engineer to the 
Government of Tasmania at Hobart, 
Tasmania. Mr. Chappel was formerly 
an electrical engineer with Siemens 
Brothers Dynamo Works at London, 
England. 


Cyprus P. Eaton, vice-president of 
the Rumford Falls Light & Power Com-' 
pany of Rumford, Me., will soon retire 
on account of his health and advancing 
age. Mr. Eaton has been connected 
with the company since its organiza- 
tion nearly twenty-five years ago. 


Roy M. Taylor of Taunton, Mass., 
recently employed as purchasing agent 
of the United States Cartridge Com- 
pany of Lowell, Mass., has accepted a 
position as assistant to the general 
manager of the Thompson Electric 
Welding Machine Company, with full 
charge of its Lynn factories. Mr. Tay- 
lor was employed by the Stone & Web- 
ster Corporation of Boston, Mass., for 
a number of years at the Cell Drier 
Machine Company in Taunton. 
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News of the Trade for the Manufacturer, Wholesaler and Jobber of Electrical Equipment 


ELECTRICAL EXPORTS TO 
SOUTH AMERICA IN 1916 


Value of the Goods Estimated at $5,825,000—Brazil 
Was Largest Customer, Followed by 
Argentina and Chile 


Exports of electrical goods to South America during 
1916, it is estimated, amounted to $5,825,000. This estimate 
is based on the compilations made by the foreign trade de- 
partment of the National City Bank of New York, showing 
the detailed exports to South America from the port of 
New York, about 85 per cent of goods for South America 
leaving from this port. 

The monthly totals leaving the port of New York to the 


Brazil 
$120,000 
33,679 
79,788 
69,919 
62,494 
160,413 
134,911 
128,883 
122,707 
102,792 
233,616 
249,884 


$1,599,086 


Argentina 
$74,000 
§8,777 
82,465 
52,073 
72,000 
46,492 
211,294 
145,294 
93,046 
82,409 
109,696 
133,676 


Chile 
+ $17,000 
17,745 
10,609 
9,832 
14,061 
33,951 
51,056 
168,116 
73,601 
257,657 
17,273 
203,686 


*January 
February 
March 
April 

May 

June 

July 
August 
September ....... 
October 
November 
December 


$34,000 
39,661 
24,131 
53,320 
71,077 
34,847 
13,362 
106,441 
13,836 
74,896 
21,100 
18,423 


$505,097 


874,587 


$1,161,222 


*Estimated. 


Colombia 


and Supplies—Notes on Industrial Activities and Business Methods 


MARKET FOR MOTORS 
STILL ABOVE NORMAL 


Fractional Horsepower Sizes in Greatest Demand, 
Due to Tremendous Sale of Small 
Motor-Driven Appliances 


Motor manufacturers are still swamped with orders. In 
the small fractional horsepower sizes for use in fans, vac- 
uum cleaners, washing-machines and other small motor- 
driven appliances, the supply has proved inadequate to meet 
the demand for some months, and in some cases only old 
customers are now being served. Even in these cases im- 
mediate delivery cannot be had. Practically none of the 
appliance manufacturers specializing in motor-driven ap- 


EXPORTS OF ELECTRICAL GOODS TO SOUTH AMERICA FROM THE PORT OF NEW YORK DURING 1916 


All Others 
98,000 


Total 
$300,000 
288,419 


Venezuela 
$20,000 
3,787 


Uruguay 
$10,000 
17,400 

47,923 

38,843 

10,556 

18,144 

37,832 


286,840 
253,618 
257,446 
341,139 
490,014 
21,994 611,224 
17,908 366,406 

16,046 7,968 5 
7,076 467,088 
36,300 13,503 695,768 


$262,365 


$150,252 $253.612 $133,686 $4,949,907 





South American republics are shown in the accompanying 
table. On the basis that 85 per cent of the exports destined 
for South America leave this port, the 1916 totals for the 
separate countries have been estimated as follows: Argen- 
tina, $1,365,000; Brazil, $1,880,000; Chile, $1,030,000; Co- 
lombia, $594,000; Peru, $308,000; Uruguay, $176,500; Ven- 
ezuela, $298,000; all others, $157,000. Brazil, according to 
these figures, continues to be the leading South American 
market for American electrical goods. Compared, however, 
with the value of electrical products of American manu- 
facture absorbed by Brazil prior to the European war the 
relative importance of the Brazilian market is becoming 
less. In the twelve months from July 1, 1912, to June, 30, 
1913, Brazil imported American electrical goods valued 
at $2,930,000. Notwithstanding the fact that prices in 1916 
were considerably higher than in 1912 and 1913, the exports 
to Brazil were less in 1916 by more than $1,000,000, or 
over 30 per cent. Should a comparison be made of volumes 
it would probably be seen that the exports to Brazil had 
been cut in two. The only other republic to show a falling 
off was Peru; but the difference was not great. 

Since the beginning of the war the exports to Argentina, 
Chile, Colombia, Uruguay and Venezuela have increased 
greatly. Compared with the twelve months from July 1, 
1912, to June 30, 1913, the 1916 exports to Argentina were 
greater by a little less than 140 per cent; to Chile by more 
than 140 per cent; to Colombia by 286 per cent; to Uruguay 
by 117 per cent, and to Venezuela by 157 per cent. These 
comparisons, however, have been made with values only 
and no consideration has been taken of the fact that prices 
in 1916 were much higher than were quoted prior to the war 
in Europe. 

While complete figures for the United States are not 
available, it is practically certain that the 1916 electrical 
exports will come very close to $40,000,000. It is therefore 
evident that but a small part is going to South America, 
in fact, but 14.55 per cent. The South American trade in 
1916 represented about 1 per cent of the total production 
in this country. 


pliances manufacture their own motors. The sale of these 
appliances has grown tremendously during the past year 
and consequently the motor manufacturers have been 
deluged with orders. 

For the larger sizes of motors the demand, while still 
large, is not so insistent. Books are filled with orders and 
buyers are becoming accustomed to nine months delivery 
and have made their arrangements accordingly. The buy- 
ing is gradually slowing up, but it will be many months, at 
the present rate, before anything near the normal condition 
is reached. Even then production will continue at capacity 
for some time in order to clean up the books. 


ADVANTAGES OF TRADE 
ACCEPTANCE SYSTEM 


Thirteen Reasons for the Adoption of the System 
Cited by Those in Favor of the Wider 
Use of Acceptances 


Trade acceptances are being used more and more by 
American manufacturers, but the system is still in its in- 
fancy in this country. In the electrical trade but few houses 
use this method of extending credit. Where acceptances 
are used, however, there is no complaint expressed about 
the system—only satisfaction. 

The advantages claimed for the system are numerous. 
The following have been given by those in favor of ac- 
ceptances: 

1. That open book accounts, i.e. dead capital, will be 
transferred into trade acceptances, which is live capital, 
i. e., self-liquidating commercial credit paper available for 
the payment of debts, and when discounted, like promissory 
notes, becomes a basis for issue of currency and bank re- 
serves under the Federal Reserve Act. 

2. That they show on their faces that they arise out of a 
bona fide commercial transaction. 
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3. That acceptances, being two-name drafts, are safer, 
more liquid for bankers to hold, and more likely to be paid 
at maturity than single-name promissory notes. 

4. That banks would have better knowledge of a bor- 
rower’s financial position through trade drafts instead of 
direct notes. 

5. That the trade acceptance system would practically 
eliminate the overdue accounts which, according to the 
records submitted from jobbers and manufacturers here- 
with, amount to about 30 per cent of the sales, and if legal 
proceedings are necessary, a trade acceptance is much bet- 
ter to have than an open book account, because the seller 
has an acknowledgment in writing of the account. 

6. That the use of the trade acceptance would remove the 
necessity for the manufacturer or jobber, with somewhat 
limited capital, borrowing so heavily in order to act as 
banker in supplying credit to customers. 

7. That the trade acceptance would reduce loss by bad 
debts by effecting prompt payments, and would save the 
interest on overdue accounts. 

8. That trade acceptances would tend to educate the re- 
tailer not to overbuy, thus tying up too much of his capi- 
tul, or to extend too long credits to his own customers. 

9. That trade acceptances will tend to eliminate the abuse 
of the extension of credit to those retailers who, having but 
little real capital themselves invested, learn to conduct their 
business principally on the credit extended to them by rival 
jobbers or manufacturers. 

10. That those who settle by trade acceptances will put 
themselves into the class of preferred buyers, the same as 
those who discount for cash. 

11. That the trade acceptance system, even with small 
retailers, would work a great improvement on our whole 
merchandising system, and tend to make the untrained and 
unsystematic tradesman of less menace to his competitor. 

12. That trade acceptances would curtail or end the bad 
practice of taking unearned or unauthorized discounts, 
would curb the unfair practice of returning merchandise 
after shipment has been made, would tend to stop the per- 
nicious habit of assigning or hypothecating book accounts 
to secure working capital, and would operate to reduce the 
overhead costs of doing business and enable both manufac- 
turer and jobber to sell at lower prices. 

13. That the Federal Reserve Board, recognizing the ad- 
vantages of the “trade acceptance,” has authorized special 
rates of discount for this class of paper, and that all Fed- 
eral Reserve Banks in establishing rates have made a rate 
generally one-half of 1 per cent lower for trade acceptances 
than the rate for promissory notes. 


PEACE UNCERTAINTIES 
GIVE RISE TO. PROBLEMS 


Large Stocks of Merchandise May Cause Embarrass- 
ment to Trade When Prices Begin to 
Be Revised Downward 


Many problems have arisen in the industrial world within 
the past two months as a result of the possibilities of peace. 
To electrical manufacturers these problems are of grave im- 
portance. The raw material entering into his goods, it is 
felt, will be the first to feel the effects of peace. In practi- 
cally every quarter it is expected that prices will fall off, 
slowly perhaps but certainly. In a large number of cases 
the price of the finished product fluctuates with the market 
for raw materials. 

The question of customers’ stocks and credit terms for 
this reason are of more than passing importance right now. 
Deliveries are not yet so improved that jobbers no longer 
have to stock up months ahead. For the most part the job- 
bers are buying with caution. On the other hand, they are 
also buying so as to be protected over the time it now takes 
for delivery. 

Late in 1916 there was a considerable amount of stock 
ordered in anticipation of a rise with the advent of the new 
year, but in these lines it is doubtful if a fall in prices will 
come for some time after the raw materials market begins 
to recede. 

Should prices fall while there is so much unsold stock in 
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the hands of distributers the manufacturer will have to bear 
his share of the burden. Just how large this share will be 
is what is worrying him. The stocks were sold on credit 
and the jobber has a certain time after delivery. The manu- 
facturer has protected himself to a certain extent by ac- 
cepting orders with the provision that they be accepted 
when delivered. No cancellations will be allowed unless the 
manufacturer can readily dispose of the goods. The buy- 
ers therefore face the market both on goods in hand and 
in the process of manufacture. 

When the market begins to slump off jobbers will find it 
inconvenient frequently to meet their obligations promptly 
or fully. The manufacturers will therefore find their as- 
sets in a much less liquid state. 

It is not anticipated that such conditions will bring about 
any widespread state of bankruptcy, for it is highly doubt- 
ful if the downward price revision will be sudden or steep. 
It will, however, involve the tying up of large quantities of 
now liquid capital for an uncertain time. 


COPPER MARKET STILL DULL 


Quotations a Little Higher, but No Evidence of 
Any Buying Activity 

No change is shown in the copper market at this writing 

over the past week. The dull and listless tone which has 

prevailed since the middle of January continues. For tech- 

nical reasons the market advanced slightly during the week, 


but there was no evidence of any volume of buying. Evem ' 


inquiries are scarce. Buyers are watching the market 
closely, but show no disposition to make any purchasers. 

It is evident that, although the producers are sold out for 
some months, but little copper is held for speculation. 
Consumers have bought heavily, but only for actual needs. 
Nor is there any doubt that consumers are well covered for 
the early months of 1917. 


It is doubtful, however, that consumers are supplied with . 


second-half copper. Producers still have considerable sec- 
ond-half production unsold. Still there is no evidence of 
any large buying for summer and fall metal. In fact, it is 
the general impression that buyers of copper are disin- 
clined to commit themselves long in advance. There is no 
desire to take any large loss in a declining market. This 
situation is borne out by statements from manufacturers 
that every effort will be made to minimize the loss that is 
bound to come. 

On the other hand, should the nations of Europe again 
enter the market for large tonnages it is practically certain 
that American buyers will again place orders months in 
advance. 

The prices quoted in New York on Tuesday of this week 
were from a quarter to a half cent higher than a week pre- 
vious. Quotations were as follows: January delivery, 33 
cents; February delivery, 32.75 cents; March delivery, 32 
cents; second quarter, 30.5 cents; third quarter, 28.5 cents; 
fourth quarter, 27 cents. 


NEW YORK METAL MARKET PRICES 


-——Jan. 23—_, ——_Jan.30- —_, 
Selling Prices Selling Prices 
Bid Asked Bid Asked 
Copper £ £6 


a £ s d 

London, standard spot...... 130 0 0 132 0 0 

eo el ere ee 31.00 to31.507 31.75 to 32.25 

PGNUEUIO ooes ds carmecaas 32.00 to33.007 32.50 to 33.50 

CN eo dae eee 28.50 to 29.007 29.25 to 29.757 

Copper wire base......... 38.007 39.007 
EMG ccbasceveustecaseeaneun 7.50 8.00 
OMEN Scaccos eee eeesaewnas 50.00 50.00 
Sheet zinc, f.o.b. smelter.... 21.00 21.00 
Se: MOE vince eens cadens 9.92% to 10.00¢ 10.67% to10.92%Ft 
es WERE Ges wale ad eu tana 5.5 45.75 


2.0 
Aluminum, 98 to 99 per cent 50.00 to054.007 52.00 to 54.00F 


OLD METALS 


Heavy copper and wire..... 23.00 to24.00¢ 25.00 to 25.507 

eS eno 13.50 to14.007 14.50 to 15.507 

ORAS TERI aa. 6s ws se awe ace 11.00 to1l1.507 11.00 to11.50+ 

LOGG: DORWY 6 ca bencucetests 6.85 to 7.007 7.00 to 7.127 

De: CHR 5. 2s dacecarkawet 7.00 to 7.25 7.25 to -7.75¢ 
COPPER EXPORTS 

Be Re eer rr re rer rer ere er ee Tee 
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NEW APPARATUS AND APPLIANCES 


A Record of Latest Developments and Improvements in Manufacturers’ Products 


Wiring Devices for Foreign 
Trade 


Two fuse blocks made exclusively 
for foreign trade are shown in the ac- 
companying illustration as manufac- 
tured by Pass & Seymour of Solvay, 


Used in the Electrical Field. 


that it furnishes three secondary 
voltages, 6-9-15. Its rating is about 
25 watts on 60 to 133 cycle circuits. A 
third type for heavy work is rated at 
75 watts furnishing three secondary 
voltages 6-14-20, for use on 60 to 133 
cycle circuits. This transformer is de- 
signed for factories and large buildings 
where there are a large number of 
bells. 


* Outdoor High-Tension Fuse 


TWO FUSE BLOCKS FOR FOREIGN MARKETS 


N. Y. These fuse blocks are used to 
a large extent throughout Europe and 
South America. The block shown on 
the right is a single pole fuse block or 
fuse carrier and the other is a double 
pole type. 


Bell Ringing Transformers 
for Light Signal Work 


Bell ringing transformers which are 
suitable for light signal work, such as 
residences and apartment houses have 
been developed by the Cumberland 
Electric Manufacturing Company of 
Clarksville, Tenn. One type of trans- 
former measures 2.25 in. by 3.25 in. by 
8.25 in., weighs about 2.5 lb., has a 


IMPERIAL 
BOE ae) tal A 


MAGE EY 
9 Soe ees later) 
CLARKSVILLE TEWN US 


BELL RINGING TRANSFORMER FOR LIGHT 
SIGNAL WORK 


capacity of about 20 watts, and may be 
used on any current up to 133 cycles. 
The primary voltage range is from 110 
to 180 volts, and the secondary is rated 
for 8 volts. 

Another type that is offered has the 
same weight and measurements except 


Equipment 


A unit type outdoor fuse mounting 
has been designed by the Delta-Star 
Electric Company of Chicago, IIL, 
which it is claimed will clear short- 


i 


_- 


UNIT TYPE OUTDOOR FUSE MOUNTING 
FOR 13,200 voLTs 





circuits instantly. The equipment 
shown here is rated for 13,200 volts, 
but actually employs 22,000-volt car- 
bon-tetrachloride fuses and 27,000-volt 
insulators with a flash-over value of 
100,000 volts. This, it is pointed out, 
gives a high factor of safety and im- 
munity from puncture between the in- 
sulator cap and pin. The insulator ele- 
ment is interchangeable so that in case 
of accidental breakage a new self-con- 
tained insulator, pin and cap can be 
easily replaced. Cementing in the field 
is unnecessary, insuring minimum ex- 
pense, trouble and time required for 
repairs. This equipment is supplied 
in all voltages up to 66,000. 


Electric Warming Pad with 
Safety Device 


The Scientific Products Company of 
Steubenville, Ohio, has developed and 
placed on the market the electric warm- 
ing pad shown in the accompanying il- 
lustrations. The heating element is 


FIG. 1—EXTERIOR OF ELECTRIC WARMING 
PAD 


wound on India mica with asbestos pa- 
per firmly cemented over it, and then in- 
cased in a metal covering. It is claimed 
that there is no stress or strain on the 
heating element wire as all pulling 
twisting and bending comes on a braid- 
ed copper cable composed of 72 No. 36 
gage wires. 

Attention is also called to a safety 
link placed inside the pad in cir- 
cuit with the thermostat. This device 


FIG. 2—DETAILS OF CONSTRUCTION OF 
HEATING PAD SHOWING SAFETY DEVICE 


keeps the circuit closed through a little 
spring held in place by a fusible alloy 
which, melts and allows the circuit to 
open in case the temperature of the pad 
rises to an unsafe degree. A _ three- 
heat control switch in the cord is easily 
operated with one hand. This switch is 
made of vulcanized fiber. The attach- 
ment plug is a standard separable type 
made of black composition. The pad is 
10.5 by 12.5 in., covered in two styles, 
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eiderdown and cretonne, and is lined 
with asbestos cloth. Details of the con- 
struction of the heating pad and the 
location of the safety device are shown 
in Fig. 2. 


Conduit Fittings for Push- 
Button Switches 


Three new conduit fittings are shown 
in the accompanying illustrations par- 
ticularly adapted to Cutler-Hammer 
snap switches. In Fig. 1 a surface 
switch is shown on a _ rectangular 
Crouse-Hinds fitting and in Fig. 3 a 





FIG. 1—LEFT—SURFACE SWITCH ON A 
RECTANGULAR FITTING—FIG. 2—RIGHT 
—SWITCH WITH SPECIAL BASE IN- 
STALLED ON A STANDARD TAPLET 


round base switch installed on a stand- 
ard round conduit fitting. Fig. 2 shows 
a switch with special base installed on 
a standard Paiste taplet. The conduit 
fittings referred to may be used with 
any metal conduit of corresponding 
diameter and thread. The fittings are 
small, with a japanned or galvanized 
finish to match the finish of the con- 
duit. 

The switches have the character- 





FIG. 3—ROUND BASE SWITCH INSTALLED 
ON A ROUND CONDUIT FITTING 


istic Cutler-Hammer push-button oper- 
ation with a light button for closing the 
circuit and a dark button to open the 
circuit. 

In addition to being used on conduit 
systems it is pointed out that the 
switches may also be used on prac- 
tically all kinds of wiring systems— 
wooden and metal molding, open wiring 
and concealed wiring. These switches 
are rated at 5 amp., 125 volts and 3 
amp., 250 volts, National Electrical 
Code Standard and made by The Cutler- 
Hammer Manufacturing Company of 
Milwaukee. 


ELECTRICAL WORLD 


Inclosed Overhead-Trolley 
for Indoor Use 


An inclosed overhead trolley for use 
in rooms or places where film plays 
are staged that permits rapid arrange- 
ment and transfer of lighting units has 
been developed by Frank Detering, chief 
electrician of the Rolfe-Metro Studios, 
3 West Sixty-first Street, New York 
City. The trolley casing or housing 
may extend over a large area and the 
trolley and the bank may be shifted 
from one end to the other. The con- 
ducting means within the trolley hous- 
ing may be continuous throughout, or, 
for specific purposes it may be con- 
structed in sections and mounted at 
certain intervals for individual con- 
tacts. In the top central portion of 
the trolley housing a trolley guide is 
formed, the trolley being slotted in the 
top so that it may slide along a guide 
provided on the trolley housing. The 
feed cables run through a small cable 
housing provided on the top of the 
trolley housing. 

In Fig. 1 is shown a horizontal track 
in which one of two rollers slide. The 
roller is secured to a frame which ex- 
tends vertically down and forms a hori- 
zontal portion. Between the angular 
portion of the frame there is a strength- 
ening web. The horizontal portion of 
the frame carries the bank of light 
which acts as a support. The trolley 
housing is mounted parallel to the track 
and may be secured to the ceiling. A 
cable housing is mounted on the top 
of the trolley housing. Witi:n the trol- 





FIG. 1—TROLLEY HOUSING 


ley housing there is the trolley which 
runs on wheels and in the center of the 
trolley there is a bearing for the wheel 
shafts. Centrally within the bearing 
a tube extends downwardly in which 
a cable is secured. When the sources 
of light are shifted so as to get the 
proper illumination of a scene the cable 
secured to the bank pulls the trolley 
along and thus secyres the supply of 
current at any desired location. Cen- 
trally within the top horizontal portion 
of the trolley housing a ridge is formed 
which acts as a trolley guide. The ver- 
tical side walls of the trolley housing 
carry inside slate bars. To the inner 
surfaces of the slate bars conductive 
lugs are mounted which connect below 
each with a busbar. Thus the current 
is allowed to pass from the feed cables 
into the busbars. The top part of the 
trolley is mounted upon a slate bar 
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which carries the bearing for the shafts 
of the trolley wheels. The contact shoes 
of the trolley are secured to the slate 
bar, which comprises a contact bar 





FIG. 2—-VIEW SHOWING TROLLEY, HOUS- 
ING AND SECTION OF LAMP BANK 


which is slightly curved at the ends. 
A spring-actuated contact shoe insures 
perfect contact with the busbars. 


Electric Coffee Mill and Meat 
Grinder 


The combination mill and meat 
grinder shown in the accompanying 
illustration is one of several new 
models that have been placed on the 
market by the Coles Manufacturing 
Company of Philadelphia, Pa. The 
small mill will granulate a pound of 
coffee in forty seconds, it is claimed, 
and can be connected to the ordinary 
electric light socket. It is operated by 
a 0.25 hp. Westinghouse motor. This 
mill has obstruction release to clear 
grinders; an_ indicating  regulato: 
which provides for six grades of cof. 
fee; a detachable hand crank for hand 
operation of the mill should current 
fail, and a self-cleaner and dust-proof 
pan. It occupies a counter space of 
12 by 17 in., and is 27 in. high. 

The double mill will granulate 5 lb. 
of coffee per minute, or pulverize 1 lb. 
per minute. It is operated by a 
0.75-hp. Westinghouse motor. The 
motor operates both grinders at the 
same time. This mill has an auto- 
matic releasing and resetting device, 
self-cleaning heads, dustproof pans, in- 
dicating regulator which provides for 
twenty grades of coffee, and 6-ib. nickel 
hoppers. It is furnished for mount- 
ing on the counter or with pedestal 
base for floor mounting. 

The combination coffee mill and meat 
chopper has a capacity of 8 lb. of beef 
per minute, or will granulate 2 lb. of 
coffee per minute. It is operated by a 
0.75-hp. Westinghouse motor. All parts, 
including the bowl, are removable. 
The regular equipment consists of four 
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sets of knives and plates, one sausage- at the moment the drill breaks through. 


stuffing attachment, meat pusher, span- 
ner wrench for chopper ring. Bone 


grinder, pulley or tool grinder also 
furnished when desired. 


It is fur- 


COMBINATION ELECTRIC COFFEE 
AND MEAT GRINDER 


MILL 


nished for mounting on the counter or 
with pedestal base for floor mounting, 
and occupies a space 20 by 32 in. and 
is 36 in. high. 


3-lb. Electric Iron 


The Westinghouse Electric & Manu- 
facturing Company of Pittsburgh, Pa., 
has developed a 3-lb. electric iron for 
travelers and for light pressing work, 
for which several features are claimed. 
The handle is not removable as in the 
former model, thus avoiding’ the 
danger of losing or misplacing it, with 
the space required for packing no 
greater. The cord is permanently at- 
tached and a hole in the stand provides 
a receptacle for heating a curling iron. 

All of the desirable features of the 
larger 6-lb. irons are found in the 
smaller size, including simple construc- 
tion, guaranteed heating element, and 
no heat radiation from the upper sur- 
face. All heat is given off at the iron- 
ing face, which permits an even tem- 
perature to be maintained, with no part 
hotter than another. A heat storage 
plate absorbs all heat not needed to 
keep the ironing face hot. 


Electric Drill with Special 
Control 


A special control which is designed 
to prevent the breakage of small drills 
when operating the close corner elec- 
tric drill, is shown in the accompany- 
ing illustration. The operating scheme 
is similar to that of an automatic pis- 
tol, one finger doing the work. The 
grip need not be released to turn the 
switch or push in or pull out the handle 





The housings are cast from an alumi- 
num alloy having a high tensile 
strength and resistance to distortion. 
The chuck is strong and rigid in design. 
The motor is of special design, and 
made by the Robbins & Meyers Com- 
pany of Springfield, Ohio. 

The commutator and brushes are 
readily accessible by removing four 
screws, which enables the top cover to 





DRILLING MACHINE THAT PROTECTS 
SMALL DRILLS 


be slipped off. This cover does not 
carry the armature shaft bearing. 
This bearing and brushes are carried 
by an inner spider, which is protected 
from external injury or strains, tend- 
ing to bind the bearing. Furthermore, 
this construction allows the drill to be 
run while the cover is removed for in- 
spection of the brushes and commu- 
tator, which is a great practical ad- 
vantage in the upkeep of the tool. This 
outfit is a product of the Black & 
Decker Manufacturing Company of 
Baltimore, Md. 


Insulated Pliers 


The Rubber Insulated Metals Cor- 
poration, Plainfield, N. J., is now mak- 
ing pliers of tool steel, insulated with 
rubber compound that it is claimed 





PLIERS INSULATED FOR 10,000 VOLTS 


will withstand high-voltage test and 
give definite practical service to the 
user. One of the features pointed out 
for this tool is that it bears the stamp 
of approval of the Elec- 
trical Testing Labora- 
tories, Inc., of New York 
City, which stamp on each 
individual plier shows that 
it has been tested and 
passed for 10,000 volts. 
Attention is called to the 
fact that the bond of the 
rubber to the metal is of 
such a character that there 
can be no chance of its 
wearing loose. On _ the 
contrary, it is said, it is so 
firmly held to the metal 
that repeated experiments 
of a severe nature have 
failed to show any “break- 
down,” when once the rub- 
ber has been applied to 
the handles. 


ON RING 





MOTOR FOR GRINDING AND 
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Alternating-Current Grinder 


Motor 
The grinder motor shown in the ac- 
companying illustration has _ been 


placed on the market by the Westing- 
house Electric and Manufacturing 
Company of East Pittsburgh, Pa. It 
is designed for use on two-and three- 
phase, 60-cycle, alternating-current 
circuits, and has been constructed espe- 
cially to meet the severe conditions to 
which such motors are subjected in 
grinding and polishing work. This 
grinder motor is obtainable in three 
sizes, having capacities of 5 hp., 7.5 
hp., and 10 hp. respectively. The 7.5 
and 10 hp. two-phase motors are sup- 
plied with auto starters. For the 5 
hp. two- and three-phase motors an 
ordinary knife switch is employed, and 
a special starting switch for the 7.5 
two- and three-phase motors. Pedestal 
bases, grinding wheels, and tool rests 
for the machines are furnished by the 
tool manufacturer. 

To protect parts against wear and 
injury from grit and metallic dust, the 
bearings are made dustproof, and the 
motor is wholly inclosed. However, 
provision has been made for large radi- 
ating surface. 

The end brackets are solid and cast 
integral with the feet, which are extra 
heavy and arranged so that they can be 
bolted rigidly to the pedestal. The 
shaft is made of axle steel, is of extra 
large diameter, and is extended at both 
ends to receive the grinding wheels. 
The bearings have large bearing sur- 
faces. The end thrust is taken up by 
adjustable collars. Two oil rings lubri- 
cate the bearings. 

The rotor of the motor, which is of 
the squirrel-cage form, has no moving 
contacts. The rotor bars are firmly 
fastened in the iron core and are short- 
circuited by end rings. No bolts or 
screws are used, and there is nothing 
about the rotor, it is claimed, that can 
work loose, even under the most se- 
vere service, or that will deteriorate 
under heat. The stator winding is 
thoroughly treated with an oil and 
moisture-resisting varnish. In motors 
larger than 5 hp. the winding consists 
of coils wound on forms and com- 
pletely insulated, then laid in the open 
stator slots and securely held in place 
by some means of wedges. 





PECIAL ALLOY LARGE RADIATING MOTOR TOTALLY 
EEAmNGS. SURFACE ENCLOSED 
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Largest Electric Motor Yet 
Built 


The Westinghouse reversing motor 
shown in the accompanying illustra- 
tion is designed for driving a two-high, 
35-in. reversing blooming mill, which 
reverses for every pass; that is, every 





A 15,000-HP. MOTOR FOR DRIVING STEEL 
BLOOMING MILL 


time metal goes through the rolls. Re- 
versals can be made from full speed to 
full speed in about two seconds, and in 
regular work nineteen or twenty passes 
are made in two minutes. This motor 
has a rating of 15,000 hp. The com- 
plete motor weighs more than 250 
tons, the rotating part about 100 tons. 
It is 20 ft. high, and the shaft is over 
2 ft. in diameter. The man standing 
alongside the motor is 6 ft. tall. 


Motor-Driven Tapping 
Machine 


A motor-driven tapping machine has 
recently been developed by The Ander- 
son Die Machine Company of Bridge- 





TAPPING MACHINE DRIVEN BY A 1/6-HP. 
MOTOR 


port, Conn., in which the power is trans- 
mitted from the motor to the spindle 
through a friction driving disk, and two 
spindle friction wheels, one for driving 
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the taps forward into the work and the 
other for reverse. The friction driving 
disk is mounted direct on the shaft of 
a Robbins & Meyers motor which has 
a rating of 1/6 hp. at 1750 r.p.m. The 
motor is pivoted in the frame of the 
machine on a line with the center of 
the shaft which carries the friction 
driving disk. Various cutting and re- 
turn speeds are obtained by tilting the 
motor. If the speed is reduced in one 
direction it will be increased in the 
other. In this way a quick return speed 
is obtained to compensate for a slow 
cutting speed, or if a quick cutting 
speed is used, the return speed will be 
slower. The sum of the cutting and re- 
turn speeds is always 2000. The spindle 
is mounted in S. K. F. radial ball bear- 
ings with a spring provided at the up- 
per end which can be adjusted so as to 
balance the weight of the spindle and 
various parts related to it. 


Lighting Fixture that is 
Easily Cleaned 


A lighting fixture designed for the 
lighting of stores, show windows, pub- 
lic halls, factories, and all places re- 





FIG. 1—SUSPENSION FIXTURE 


quiring a maximum amount of light 
at a minimum cost is being offered to 
the trade by the Perfectlite Company of 
Seattle, Wash. This fixture, it is de- 
clared, by using a nitrogen lamp in con- 
nection with its reflector, and a glass 
bowl which absorbs little light, pro- 
duces a soft, white light equally dis- 
tributed. It is also said that a uni- 
form diffusion of light is obtained, 
making it agreeable to the eyes. The 
fixture is of simple and neat design, 
and can be placed in any office or room 
in a residence and be in harmony with 
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the surroundings. Attention is called 
to the fact that the lamp is entirely 
concealed from view, thereby leaving 
nothing to detract from the lines of the 





FIG. 2—CONSTRUCTION FEATURES OF 
LIGHTING FIXTURE 


complete units. The fixture is easily 
cleaned, for by removing one thumb 
screw, which holds the bowl, easy ac- 
cess is had to the reflector and lamp. 
The construction of this lighting fixture 
is clearly shown in Fig. 2 and one style 
of suspension fixture is shown in Fig. 1. 


Electric Table Stove with 
Special Plug 


The Standard Stamping Company of 
Marysville, Ohio, has placed on the 
market a table stove in which the heat- 
ing element is made in two sections, one 
above the other, with 1.5-in. space be- 
tween them. In the space between the 
two sections of the heating element a 
wire toaster drawer is located, so that 
both sides of the bread are exposed to 
the heat and are toasted at the same 
time. This arrangement of the heating 
element also allows two additional cook- 
ing operations to be carried on above 
and below the two outer surfaces of the 
heating element, since toasting does not 
in any way interfere with other cooking 
operations. An egg-poaching attach- 
ment with four egg cups for use in the 
deep vessel is included in the regular 
equipment. The deep vessel is also pro- 
vided with a removable grid for use 
when broiling. 

Another feature of this table stove, to 
which attention is called, is the attach- 
ment plug with which it is equipped. 
This plug operates by a tilting motion 
instead of a straight push-in or pull- 





TABLE STOVE THAT PERMITS OF THREE 
COOKING OPERATIONS AT ONCE 


out. The manufacturer claims that the 
use of this plug will eliminate much of 
the plug and cord trouble experienced 
with domestic appliances. 
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| Trade Notes | 

THOMAS A. EDISON, INC., West Or- 
ange, N. J., has purchased a tract of about 
10 acres of land on the meadows, Kearney, 
fronting on the Hackensack River, to be 
used for future factories for the manufac- 


ture of storage batteries, talking machines, 
etc. 


SHEPARD ELECTRIC CRANE & HOIST 
COMPANY, Montour Falls, N. Y., is making 
extensions to its plant consisting of two 
bays along its present building having a 
width of 45 ft. and a length of 210 ft. each, 
one to be used as a punching and shearing 
shop and the other as a machine shop and 
for miscellaneous uses. 


L. S. SHAW announces the establishing 
of the firm of L. S. Shaw & Company with 
offices in the Dime Bank Building, Detroit, 
Mich. The company will deal in power 
plant equipment, specializing in high-grade 
apparatus . Mr. Shaw for the last five 
years has been manager of the power de- 
partments of the Westinghouse companies 
at Indianapolis, Chicago and Detroit. 


H. E. FREEMAN, formerly vice-president 
of The American Trust & Savings Bank of 
Springfield, Ohio, has been appointed treas- 
urer of the Robbins & Myers Company. W. 
J. Myers, who in addition to his duties as 
vice-president of The Robbins & Myers 
Company has previously acted as treasurer, 
will now be relieved of the duties in con- 
nection with the latter position so he can 
give his entire time to his duties as vice- 
president. 


CENTURY ELECTRIC COMPANY, St. 
Louis, Mo., has made the following changes 
and additions to its organization. G. Y. 
Watt, formerly in charge of the Rochester 
sales office of the Century Electric Com- 
pany, has now been transferred to the new 
sales office opened at 10 High Street, Bos- 
ton, Mass. He will be assisted by J. F. 
Elliott and H. P. Westervelt. G. H. Lind- 
sey, formerly connected with the St. Louis 
office, has been placed in charge of the 
Rochester sales office. The sales organiza- 
tion at St. Louis has been increased by the 
addition of E. S. Moore. who will have 
charge of the fan department. In order 
definitely to handle the large amount of 
raw material necessary in the manufacture 
and production of its apparatus, the Century 
Electric Company has let a contract for the 
erection of a reinforced concrete warehouse 
containing some 15,000 sq. ft. of floor space 
with terminal facilities and designed with 
special reference to handling sheet steel, 
shaft stock and other raw material. 

WESTINGHOUSE VETERANS HOLD 
ANNUAL BANQUET.—tThe Veteran Em- 
ployees’ Association of the Westinghouse 
Electric & Manufacturing Company, con- 
sisting of those who have been with the 
company more than twenty years, held its 
fourth annual banquet at the William Penn 
Hotel, Pittsburgh, on Jan. 20, at which time 
the election of N. W. Storer, general engi- 
neer of the company, as president for the 
ensuing year was announced. The associa- 
tion now numbers more than 500 members, 
of which five are women. President E. M. 
Herr of the company announced the grant- 
ing of two weeks’ vacation with full pay to 
every member of the association. Guy E. 
Tripp, chairman of the board of directors 
of the company, delivered an address deal- 
ing with trade conditions after the war, 
in which he predicted that this country 
would meet a united Europe and that an 
industrial war would undoubtedly ensue 
from which we should draw a lesson of 
thinking, talking and acting preparedness. 


WINNERS OF NATIONAL MAZDA 
LAMP WINDOW DISPLAY CONTEST.— 
The winners of the 1916 contest, which 
opened Oct. 1 and closed Dec. 15, were 
announced on Jan. 27. Sixty awards were 
offered and there were many contestants 
for each. The displays of exceptional value 
entered were so numerous that a list of 
twenty-one entries, deserving of honorable 
mention and a special award was added 
to the winners of the sixty original awards. 
Human interest was the main feature in 
the first six winning displays. 

The first prize was awarded to W. D. 
McSpadden, Bristol (Va.) Gas & Electric 
Company; the second prize to L. J. Sewell, 
Lehigh Valley Light & Power Company, 
Allentown, Pa.; the third to L. E. Ragan, 
Rome (N. Y.) Gas, Electric Light & Power 
Company; fourth to F. P. Safford, Denver 
(Colo.) Gas & Electric Company. The 
contest was operated under the direction of 
N. H. Boynton, advertising manager of Na- 
tional Lamp Works. F. M. Feiker, ELEc- 
TRICAL WorLD; A. A. Gray, Electrical Re- 
view and Western Electrician, and N. A. 
Boynton composed the board of judges. 
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HARALD AND KARLOS KARLSEN of 
Christiania, Norway, are visiting America 
for the purpose of purchasing electrical 
goods for export to Norway, where the 
Karlsen brothers are in business as whole- 
sale merchants and importers. Their tem- 
porary address in New York City is 100 
Cathedral Parkway, Apartment 516. 


New Incorporations 





THE B. T. MOWRY COMPANY of Taun- 
ton, Mass., has been incorporated with a 
capital stock of $10,000 to manufacture 
and deal in electrical appliances and sup- 
plies. The incorporators are: Berton T. 
Mowry of Raynham; G. Morton Leach of 
Raynham, and Everett S. White of Taun- 
ton, Mass. 

THE R. V. PETTINGELL ELECTRIC 
SUPPLY COMPANY of Boston, Mass., has 
been chartered with a capital stock of 
$75,000. The directors are: Roger V. Pet- 
tingell, 28 Lowell Road, Winthrop, Mass., 
president and treasurer; D. T. O’Connell 
and F. P. McCartin. 


THE ELECTRIC CONTRACTING COM- 
PANY of Wilmington, Del., has filed ar- 
ticles of incorporation under the laws of 
the State of Delaware, with a capital stock 
of $25,000 for the purpose of doing a gen- 
eral contracting business. The incorpora- 
tors are: John W. Moore, John A. Spahn 
and George G. Steigler of Wilmington, Del. 


THE TELLER-PROTECTOR COMPANY 
of Richmond, Va., has been incorporated by 
G. W. Lancaster, C. W. Rex and S. Wil- 
son, all of Richmond, Va. The company is 
capitalized at $500,000 and proposes to 
manufacture electrical devices for communi- 
cation between tellers and bookeepers and 
other officers. 


THE AMERICAN JOBBERS SUPPLY 
COMPANY has been incorporated with a 
capital stock of $50,000 to manufacture 
and deal in electrical machinery and appli- 
ances, etc. The principal New Jersey office 
will be in Wallington, R. F. D. Passaic, 
N. J. The incorporators are: William M. 
Carpenter, M. L. Joslyn and Ernest S. 
Hough. 


L. L. FLEIG & COMPANY of Chicago, 
Ill., has been chartered with a capital stock 
of $30,000 by Thompson, Tyrrell & Cham- 
bers, 25 North Dearborn Street, Chicago, 
Ill. The company proposes to manufacture 
and deal in electrical supplies, etc. 


I. P. FRINK, INC., of New York, N. Y., 
has filed articles of incorporation with a 
capital stock of $30,000 to manufacture and 
deal in reflectors, chandeliers, lighting fix- 
tures, ete. The incorporators are: G. F. 
Spencer of Montclair, N. J.; W. H. Spen- 
cer, 468 West Twenty-fourth Street, New 
_ City, and F. T. Ward, East Orange, 

THE AUTOMOBILE LIGHTING. IGNI- 
TION & REPAIR COMPANY of St. Louis, 
Mo., has been incorporated with a capital 
stock of $11,500 by Henry C. Thompson, 
Henry C. Thompson, Jr., John G. Landis 
and others. 


THE DUNCAN ELECTRIC COMPANY 
of Montreal, Que., Can., has been chartered 
with a capital stock of $150,000, to manu- 
facture electrical machinery. The incor- 
porators are: John H. Meager, Henry C. 
Chauvin of Montreal, and others. 


THE ELECTRIC CAR & LOCOMOTIVE 
CORPORATION of New York, N. Y., has 
been incorporated by A. H. Dirk of Bloom- 
field, N. J.; W. V. Wightman and others. 
The company is capitalized at $1,000,000 
and proposes to manufacture railway, pas- 
senger, street and freight cars and electrical 
devices. 

THE NATIONAL CARBON COMPANY 
of Queens, N. Y., has been incorporated with 
a capital stock of $1,000,000 to manufac- 
ture carbon and specialties, batteries, elec- 
trical appliances, ete. The incorporators 
are: H. K. Wood, H. O. Coughlan and S&S. 
B. Howard, 65 Cedar Street, New York City. 

THE JOHN M. HOLLER CONSTRUC- 
TION CORPORATION of Albany, N. Y., 
has been chartered with a capital stock of 
$50,000 for the purpose of doing a general 
contracting and construction business and 
also electrical work. The _ incorporators 
are: J. M. Holler, 513 Western Avenue; 
O. Holland, 6 Catalpa Drive, and H. B. 
Woolard, 196 Elm Street, Albany, N. Y. 

THE SHORT ELECTRICAL MANUFAC- 
TURING CORPORATION of Penn Yan, N. 
Y., has been incorporated by H. M. Short, 
W. T. Morris of Penn Yan, and E. O. Mc- 
Dowell, 154 Nassau Street, New York, N. 
Y. The company is capitalized at $40,000 
and proposes to manufacture electrical sup- 
plies and appliances, etc. 
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CONSUMERS LIGHT & POWER COM- 
PANY of Ardmore, Okla., has been incor- 
porated, with a capital stock of $1,000,000, 
by Paul E. Ekern, W. D. Potter and P. C. 
Kings, all of Ardmore, Okla. 


THE SCHOHARIE VALLEY LIGHT & 
POWER COMPANY of Esperance, N. Y., 
has been incorporated with a capital stock 
of $100.000 to generate and distribute elec- 
tricity for lamps and motors and for trans- 
portation purposes. The incorporators are: 
F. M. Landers, E. C. and B. Grantier of 
Esperance, N. Y. 


Trade Publications 





DISCOUNTS.—“Decimal Net of Com- 
pound Discounts” is the title of a booklet 
prepared by the American Screw Company 
of Providence, R. I. This book should be 
Se a to everyone interested in this sub- 
ect. 

SOCKETS.—P & S chain-pull candle- 
fixture sockets are described in a leaflet 
issued by Pass & Seymour of Solvay, N. Y. 


SWITCHES, ETC.—Harvey Hubbell, 
Inc., of Bridgeport, Conn., has prepared 
bulletin No. 15-21, containing prices on 
porcelain sockets, receptacles and _ pull 
switches, 


UNIFLOW ENGINES—The Nordberg 
Manufacturing Company of Milwaukee, 
Wis., is distributing a mailing folder de- 
scribing and illustrating achievements in 
engine building. 


RECTIFIER.—The Stahl Rectifier Com- 
pany, 536 South Clark Street, Chicago, has 
prepared a folder descriptive of its commu- 
tator rectifier. 


ELECTRIC DRILLS.—The Black @ 
Decker Manufacturing Company, Baltimore, 
Md., has prepared a leaflet descriptive of 
its Type A, close corner electric drill. 


DYNAMOMETERS.—Electric Absorption 
Dynamometers are described and _illus- 
trated in bulletin No. 508 now being dis- 
tributed by the Diehl Manufacturing Com- 
pany of Elizabeth, N. J. 


APPLIANCES.—Julius Andrae & Sons 
Company of Milwaukee, Wis., is mailing to 
the trade a revised price list on electrical 
appliances. 


FANS.—Bulletin No. 4001 is being dis- 
tributed by the Emerson Electric Manu- 
facturing Company of St. Louis, Mo., de- 
scriptive of its Emerson fan motors for al- 
ternating and direct current. Bulletin No. 
4002 descriptive of Northwind electric fan 
motors for the season of 1917 is also being 
distributed by this company. 


ELECTRICAL APPLIANCES. — The 
Hamilton Beach Manufacturing Company 
of Racine, Wis., has prepared a booklet de- 
scriptive of its electric labor-saving de- 
vices. 


GASCO PROTECTOR.—The Gasco Pro- 
tector Company, 1103 North Avenue, Wau- 
kegan, Ill., has prepared a bulletin descrip- 
pei of its improved aluminum Gasco pro- 
ector. 


LIGHTING FIXTURES.—tThe Perfeclite 
Company of Seattle, Wash., has prepared 
an illustrated catalog descriptive of its 
Perfeclite fixture. 


ROWBOAT MOTOR.—Bulletin No. 300 
has been issued by the Jewel Electric Com- 
pany, 112 North Fifth Avenue, Chicago, IIl1., 
descriptive of its Jewel rowboat motor. 


WIRING DEVICES.—The Detroit Closed 
Bushing Company, Inc., 901 Kresge Build- 
ing, Detroit, Mich., has prepared a mailing 
folder descriptive of its closed bushings. 


PLATE VALVES.—The Mesta Machine 
Company of Pittsburgh, Pa., has prepared 
bulletin D descriptive of its automatic plate 
valves, 

OIL.—The Vacuum Oil Company of 
Rochester, N. Y., has prepared two cata- 
logs concerning lubrication for large, small 
and medium-sized horizontal gas engines. 
These bulletins show much care in make- 
up and are well illustrated. They should 
be _ interest to every man in gas-engine 
work. 


HEATERS.—tThe uses of open heaters in 
connection with the heating, metering and 
softening of water for boiler and other pur- 
poses are exhaustively treated in a 100- 
page book (Publication No. 710) lately is- 
sued by the Harrison Safety Boiler Works, 
3159 North Seventeenth Street, Philadelphia, 
Pa. This book covers in a very complete 
manner the important matters of handlin 
feed water and exhaust steam, and shoul 
be of value to those who design, manage or 
operate steam power plants. 
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New England 


BOOTHBAY HARBOR, ME.—Plans are 
being considered for the construction of an 
electric railway to connect with the Lincoln 
and Knox County division of the Maine 
Central Railroad. The cost is estimated at 
about $150,000. Luther Mattocks of Booth- 
bay Harbor is interested in the project. 


ROCKLAND, ME.—Bids will be received 
at the office of the supervising architect, 
Treasury Department, Washington, D. am 
until Feb. 19, for a new conduit and wiring, 
gas piping, lighting fixtures, etc., in the 
United States custom house and post office 


at Rockland, Me. For details see proposal 
columns. 


MANSFIELD, MASS.—The Union Light 
& Power Company of Franklin is contem- 
plating the erection of a 13,000-volt trans- 
mission line from Mansfield to North Attle- 
boro in the near future. 


NEW MILFORD, CONN.—Condemnation 
proceedings have been brought against sev- 
eral land owners along the Housatonic 
River in the town of New Milford and 
Brookfield, Mass., by John H. Lancaster 
of Litchfield, Conn., and others, preparatory 
to the construction of a large dam across 
the Housatonic River in connection with 
the establishment of a large hydroelectric 
power plant to transmit and distribute elec- 
tricity over a large area. The cost of the 
dam is estimated at $1,000,000. 


Middle Atlantic 


NEW YORK, N. Y.—Plans are being pre- 
pared for the construction of a substation 
for the Interborough Rapid Transit Com- 
pany at 150 West Sixteenth Street, to cost 
about $40,000. George H. Pegram is en- 
gineer. 

NEW YORK, N. Y.—Bids will be received 
by Burdette G. Lewis, commissioner of 
correction, Municipal Building, New York 
City, until Feb. 5 for furnishing material 
and construction of drug hospital to be 
erected on Riker’s Island as follows: (A) 
General construction work; (B) plumbing 
work; (C) steam heating; (D) electrical 
work. Blank forms and further informa- 
tion may be obtained and plans and speci- 
fications may be seen at the office of the 
ernie of Correction, Municipal Build- 
ng. 


NEW YORK, N. Y.—Bids will be received 
by the Department of Pubiic Charities, 
Tenth Floor, Municipal Builaing, New York 
City, until Feb. 19, for construction and 
completion of cottage dormitories Nos. 7, 10 
12, 14, 48 and 49, and infirmary No. 16, at 
Randall's Island as follows: (1) General 
construction and electrical work (exclusive 
of plumbing, heating and ventilating work); 
(2) plumbing and drainage work; (3) heat- 
ing and ventilating work. Blank forms and 
further information may be obtained at the 
office of Donn Barber, architect, 101 Park 
Avenue, where plans and specifications may 
be seen. 


UNADILLA, N. Y¥.—The Public Service 
Commission has approved the proposed ex- 
tensions and new connections for the trans- 
mission lines of Standard Light, Heat & 
Power Company of Unadilla in Delaware 
and Otsego Counties. The company is au- 
thorized to extend the lines from its power 
plant in Sidney through the town of Sid- 
ney, except to East Sidney and Sidney, 
where the Delaware & Otsego Light & 
Power Company is_ established. Other 
franchises approved are for the town of 
Butternuts and the village of Gilbertsville, 
Otsego County. 

ALLEGHENY, PA.—Bids will be received 
at the office of the suvervising architect, 
Treasury Department, Washington, D. C., 
until Feb. 16 for a conduit and wiring 
system, lighting fixtures, etc., in the United 
States post office at Allegheny. For details 
see proposal columns. 


CATASAUQUA, PA.—A petition signed 
by several hundred people of this borough 
has been sent to the Public Service Com- 
mission protesting against the establish- 
ment of a municipal electric-light plant in 
Catasauqua, as voted at a special election. 


PHILADELPHIA, PA.—The power plant 
and foundry of the Willis Adams Foundry 
Company, North Ninth Street, was partly 
destroyed by fire on Jan. 21, causing a loss 
of about $20,000. 


PHILADELPHIA, PA.—The _ Colonial 
Knitting Mills, Ine., is contemplating the 
construction of a power plant at its pro- 
posed new mill at Twenty-fifth Street and 
Hunting Park Avenue. J. Quinlan is 
vice-president. 

SOUTH BETHLEHEM, PA.—The Bethle- 
hem Steel Company is planning to install a 
one-story power plant, 40 ft. by 75 ft. at its 
stone quarries at McAfee, N. J. 


Construction 


News cf Projects, Plans, Bids and Con- 


tracts. Notes on Work Under Way 
nd | 


FLORENCE, N. J.—Negotiations are 
under way with the Public Service Electric 
Company for the installation of a street- 
lighting service, also to furnish electricity 
for domestic and commercial purposes. 


FREEHOLD, N. J.—Bids will be received 
by the Board of Chosen Freeholders of the 
County of Monmouth, County Court House, 
Freehold, N. J., until Feb 7 for furnishing 
gas and electric-light fixtures in the Court 
House at Freehold. Drawings and specifi- 
cations may be obtained of Warren H. Con- 
over, architect, 114 Liberty Street, New 
York, N. Y., or Freehold, N. J., or can be 
seen at the office of the county collector, 
Freehold. 


UNION, N. J.—The installation of addi- 
tional street lamps is under consideration 
by the Union Township Committee. 


WOODBURY. N. J.—Extensions and im- 
provements to the street-lighting system is 
under consideration by the City Council. 


MILFORD, DEL.—Extensions are con- 
templated to the municipal light and water 
plant to meet the increasing demand for 
electrical service. J. F. Anderson is secre- 
tary of board of light and water commis- 
sioners. 


ELKTON, MD.—The Home Manufactur- 
ing Light & Power Company will install a 
100-kw. synchronizing motor to run idle 
on the line to correct the low power factor. 


LOGAN, W. VA.—Plans and specifications 
have been prepared for extensions and im- 
provements to the plant of the Logan Coun- 
ty Light & Power Company, which will 
include addition to power station (103 ft. 
by 50 ft.) steel and concrete construction: 
contract to be let. Contract has been 
awarded for 5000-kva. turbines, four 500-hp. 
boilers with superheaters, condensing equip- 
ment, four stokers and a 200 ft. by 104ft. 
concrete brick-lined chimney. Coal-handling 
equipment will be installed (contract not yet 
awarded) and 25 miles of 44,000-volt trans- 
mission lines will be erected this vear. 
Francis R. Weller, Hibbs Building, Wash- 
ington. D. C., is consulting engineer; M. A. 
Maxwell of Logan is general manager. 


WEST POINT. VA.—The Peoples’ Light, 
Heat & Power Company is contemplating 
the installation of two additional engines 
and generators in its plant. C. L. Maskey 
is president. 


WASHINGTON, D. C.—Bids will be re- 
ceived at the office of the supervising archi- 
tect, Treasury Denartment. Washington, D. 
cC.. until Feb. 16 for furnishing and install- 
ing lighting fixtures in the United States 
post offices at Aurora. Neb.: Charles City, 
Towa: Charlotte, N. C.; Falls City, Neb.; 
Hackensack, N. J.; Hornell. N. Y.; Opelika, 
Ala.: Seymour. Conn.; Shelby, N. C.; Tay- 
lorville, Ill.; Titusville, Pa., and Waynes- 
ville, N. C. For details see proposal col- 
umns. 

WASHINGTON, D. C.—Bids will be re- 
ceived at the Bureau of Sunvplies and Ac- 
counts, Navy Department, Washington, D. 
c., for furnishing at the various navy yards 
and naval stations the following supplies: 
Brooklyn, N. Y., Schedule 650—14 steam in- 
dicators; Schedule 657—1908 composition 
unions; Schedule 655—3800 Ib. annealed 
black iron wire, 6300 lb. galvanized iron 
wire; Schedule 656—35 portable ventilating 
sets, 45,000 ft. twin conductor wire; Sched- 
ule 652—75,000 ft. lighting and power wire. 
Philadelphia, Pa., Schedule 643—miscellan- 
eous fuel oil feed pumps, ete. Mare Is- 
land, Cal., Schedule 660—800 lb. copper wire, 
150 lb. phosphor bronze wire. Norfolk, Va., 
Schedule 642—11 starter panels; Schedule 
651—one_ electrically-driven winding ma- 
chine. Washington, D. C., Schedule 640— 
one No. 2 screw wire feed machine. Appli- 
cations for proposal blanks should designate 
the schedule desired by number. 








North Central 


CHEBOYGAN, MICH.—Extensive im- 
provements are contemplated by the Che- 
boygan Electric Light & Power Company 
to its Black River power house, dam and 
substation as soon as the weather permits. 
The new power house will be of reinforced 
concrete and designed for the installation 
of vertical turbines which will be directly 
connected to umbrella type generators. 
Gardner S. Williams, hydraulic engineer, 
Ann Arbor, Mich., and Chicago, Ill, has 
been engaged to prepare plans for power 
house and other equipment. 
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MARQUETTE, MICH.—Plans have been 
prepared for the construction of the power 
plant for the new factory of the Piqua 
Handle Company in Marquette. B. Hogan 
is construction engineer. 


CLEVELAND, OHIO.—Bids will be re- 
ceived at the office of the commissioner of 
purchases and supplies, City Hall, Cleve- 
land, until Feb. 13 for paper-insulated, lead- 
covered cable for the department of public 
utilities, division of light and heat. Specifi- 
cations may be obtained at the office of the 
—— of light and heat, room 204, City 

all. 


DAYTON, OHIO.—Application has been 
made to the County Commissioners to grant 
the Dayton Power & Light Company author- 
ity to erect an electric transmission line on 
the Smithville and Marshall Roads in Van 
Buren Township. 


NEWARK, OHIO.—The Ohio Light & 
Power Company is contemplating extending 
its transmission lines to Pleasantville, Bal- 
timore and Basil this spring. 


PIQUA, OHIO.—The Dayton Power & 
Light Company contemplates the installa- 
tion of an ornamental lighting system in 
Piqua, to cost about $25,000. 

CLINTWOOD, KY.—Plans are under way 
by the Appalachian Light & Power Com- 
pany of Bluefield, W. Va., to establish an 
electric plant in Clintwood. The construc- 
tion of a water-works system is also under 
way. J. M. Stevens is interested in the 
project. 

McKEE, KY.—At an election to be held 
in April the proposal to issue $60,000 in 
bonds for the installation of an electric- 
light plant and waterworks system will be 
submitted to the voters. 


WHITESBURG, KY.—The Consolidation 
Coal Company, it is reported, contemplates 
extending its electric transmission lines 
from the central power station in Jenkins 
to supply electricity in Whitesburg, Kona 
and other central points. Further informa- 
tion may be obtained from W. Burdine of 
Whitesburg. 

HOPE, IND.—Pulse & Porter, owners of 
the local electric-light plant, are changing 
the street-lighting system. The 20 are 
lamps now in use are to be removed and 
four 400-watt, Mazda type C, gas-filled in- 
candescent lamvs and forty-one 100-watt 
Mazda lamps will be installed. 

INDIANAPOLIS, IND.—The _ Interstate 
Public Service Company, Board of Trade 
Building, which onerates electric plants in 
Bedford, Crown Point, Fowler, Monticello 
and a number of other places in Indiana, it 
is reported, contemplates the construction of 
a hydroelectric power plant on the Blue 
River at White Cloud, near Corydon. 


NEW ALBANY, IND.—The Middle West 
Utilities Company, which controls the Unit- 
ed Gas & Electric Company of New Albany, 
it is reported, contemnlates the construc- 
tion of a hydroelectric power plant on 
Blue River, 8 miles west of Corydon. The 
plans provide for a dam 100 ft. high. which, 
it is said. would supply power for Jeffer- 
sonville, New Albany and Louisville. Ky. 
Surveys, it is understood, are under way. 


BONDVILLE, ILL.—The Bondville Elec- 
tric Light Company is considering improve- 
ments to its plant. Jay C. Flowers is 
superintendent. 


CARROLLTON, ILL.—The Council con- 
sidering the question of issuing $25,000 in 
bonds for the installation of a municipal 
electric-light plant. 


CHICAGO, ILL.—Steps have been taken 
by the Electric Development Company of 
the Sanitary District of Chicago toward 
the construction of a hydroelectric plant on 
Brandon Road. 4 miles below Joliet, to 
develop about 28,000 hp. 


CHICAGO, ILL.—Work will soon be 
started by the Chicago, Milwaukee & St. 
Paul Railroad Company to equip 220 miles 
of its railroad in the State of Washing- 
ton for electrical operation. The cost of 
the work is estimated at $25,000,000. Sur- 
veys have already been made. 


LOUISVILLE, ILL.—Owing to the ad- 
vance in the price of coal the management 
of the Louisville electric-light and water 
plant contemplates installing a fuel oil 
engine to replace the steam engine. G. N. 
Sanford is manager. 


MARION, ILL.—The Southern Illinois & 
St. Louis Railway Company, recently or- 
ganized to construct an electric railway to 
connect Harrisburg, Pittsburgh, Marion, 
Johnson City, West Frankfort, Benton and 
Herrin, it is understood, will begin work in 
the spring as soon as the weather will per- 
mit. The plans provide for about 60 miles 
of track. Frank Payne, of Marion, Iii., is 
general superintendent and chief enginer. 


QUINCY, ILL.—The city of Quincy is 
asking for bids for a new street-lighting 
contract and will probably award contract 
on Feb. 5. The Quincy Gas, Electric & 
Heating Company holds the present con- 
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tract for street lighting. 
manager of the company. 
SAVANNA, ILL.—The Peoples Gas & 
Electric Company contemplate the erection 
of an electric transmission line to Mount 
Carroll; also the installation of a 500-kw. 
steam turbine. T. P. Bowen is manager. 

CUMBERLAND, WIS.—The Clear Lake 
Electric Company is reported to have been 
granted a franchise to furnish electricity 
in Cumberland. 


LAKE MILLS, WIS.—A movement has 
been started by local business men for the 
installation of a cluster-lighting system on 
the main streets. 


NEENAH, WIS.—The City Council, it is 
understood, will grant the Wisconsin Trac- 
tion, Light, Heat & Power Company a new 
franchise for extending its lines in Neenah. 

WEST ALLIS, WIS.—Bids, it is reported, 
are being received by the Kempsmith 
Manufacturing Company of West Allis, 
through Vaughn & Meyer, consulting engi- 
neers, Majestic Building, Milwaukee, for an 
electric generating unit, consisting of a 200- 
kw. generator, engine and switchboard. 
Paul Thomas is general manager. 


EVELETH, MINN. — The Minnesota 
Utilities Company, recently incorporated 
with a capital stock of $1,000,000, has taken 
over the property of the Home Electric & 
Heating Company of Eveleth, the Chisholm 
(Minn.) Electric Company, and the West- 
ern Mesaba Electric Company of Colerain. 
R. M. Haskett of Chisholm is secretary and 
treasurer. 


OWATONNA, MINN.—Bids will be re- 
ceived at the office of the auditor of Steele 
County, Court House, Owatonna, until Feb. 
13, for construction of County Home at 
Owatonna. Separate bids to be submitted 
for general contract, heating, plumbing and 
electrical work. Plans and specifications 
may be obtained at the office of Alden & 
Harris, architects, Commerce Building, St. 
Paul, Minn. 


ZIMMERMAN, MINN.—The Elk River 
Power and Light Company is reported to 
have been granted a franchise to supply 
electricity in Zimmerman. F. D. Waterman 
is in charge. 

ALGONA, IOWA.—Bids will be received 
at the office of S. W. Crowell, city clerk, 
Algona, until Feb. 25, for fur furnishing one 
225 or 250-hp. Diesel engine, directly con- 
nected to a 160-kw., three-phase, 60-cycle 
generator. Plans and specifications may be 
obtained from W. C. Buck, 4821 Fremont 
Avenue South, Minneapolis, Minn., upon de- 
posit of $10. 


CENTERVILLE, IOWA.—The _ Center- 
ville Light & Traction Company will install 
this season one 2500-kw. turbine and con- 
denser, one cooling pond, two 500-hp. boil- 
ers and build one stack, and also to erect 
30 miles of 33,000-volt transmission line. 
Frank S. Payne is president and manager. 

DUNLAP, IOWA.—The local _ electric 
plant of the Iowa Gas & Electric Company, 
2 is reported, was recently destroyed by 

re. 

MANILLA, IOWA.—Bonds 
voted for the installation of an additional 
oil engine, generator and switchboard in 
the municipal electric-light plant. It is pro- 
posed to duplicate the present equipment. 
E. C. Brooks is general superintendent. 

OSAGE, IOWA.—The Osage _ Electric 
Light, Heat & Power Company expects to 
install an ornamental lighting system, con- 
sisting of 40 standards carrying single 
lamps of either 100-cp. or 250-cp. lamps. 
Thomas Ferris is manager. 

SIOUX CITY, IOWA.—Bids will be re- 
ceived until Feb. 26 for elevator equipment 
for St. Vincent’s Hospital, Sioux City, Iowa, 
consisting of two travel dumb waiters, 2 ft., 
8 in. by 2 ft., 8 in., driven by 220-volt direct- 
current motors, automatic control, Eggler 
guide lubricators; one duplex geared-drum 
elevator, driven by a 220-volt, direct-current 
motor, equipped with push button control, 
speed governor, automatic engine stop, 
hatchway limit switches, Bostwick collap- 
sing gate, automatic door selective unlock- 
ing devices, etc. William L. Steele, 502 
United Bank Building, Sioux City, is archi- 
tect. 


SPIRIT LAKE, IOWA.—The Northern 
Iowa Gas & Electric Company, 1412 South 
La Salle Street, Chicago, Ill, will install a 
250-kw. turbine and 300-hp. in boilers this 
spring. James H. Ehret is manager. 


WEBSTER CITY, IOWA.—The City 
Council is contemplating extensions to the 
municipal electric-light and water plant, 
including the installation of one 600-kw. 
steam turbine, one 350-hp. water tube boiler, 
one mechanical stoker and jet condenser. 
G. J. Long is superintendent. 

DE KALB, MO.—Preliminary work has 
started by the De Kalb Light & Power 
Company, recently incorporated, on the 
erection of a service tranmission line from 
the Hammond Packing plant to the top of 
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Croy Hill and from there along the rock 
road to De Kalb. Electricity will also be 
supplied to farm houses along the line for 
lamps and motors. 


JOPLIN, MO.—The contract for electrical 
work in the new high school has been 
awarded to the W. J. Nelson Electric Com- 
pany of Joplin. The cost of the school is 
estimated at $200,000. 


ST. JOSEPH, MO.—Plans are being pre- 
pared by Robert M. McCandlish Engineer- 
ing Company, 725 Railway Exchange Build- 
ing, Kansas City, Mo., for the construction 
of a plant to manufacture “Oakoal”’, which 
will include a one story building, 100 ft. 
by 200 ft., and a 300-hp. steam power plant. 
James R. Page, 908 Gloyd Building, Kan- 
sas City, Mo., is interested in the project. 


ST. LOUIS, MO.—The Cupples Station 
Light, Heat & Power Company has been 
granted permission to lay underground con- 
duits in Wharf Street from Popular to 
Biddle Street. 


ALTOONA, KAN.—An election will soon 
be called to submit to the voters the pro- 
posal to issue $20,000 in bonds for improve- 
ments to the electric-lighting system and 
waterworks. Riley & Hardman of Parsons 
are engineers. 


BRONSON, KAN.—W. B. Rollins & Com- 
pany, Railway Exchange Building, Kansas 
City, Mo., have been engaged to prepare 
preliminary plans for the installation of 
an electric-light plant in Bronson. An elec- 
tion will be called later on to vote on a 
ee issue to provide funds for an electric 
plant. 


BUNKER HILL, KAN.—Preliminary 
plans are being prepared by W. B. Rollins 
& Company, Railway Exchange Building, 
Kansas City, Mo., for the installation of 
an electric-light plant and water-works 
system in Bunker Hill. The proposal to 
issue bonds for same will be submitted to 
the voters later on. 


LIBERTY, KAN.—The Liberty Roller 
Mill Company contemplate changing from 
flat rate to meters and will be in the mar- 
ket for meters very soon. The company has 
recently installed a Fairbanks-Morse fuel 
oil engine to replace steam power. L. W. 
Cundiff is general superintendent. 


McPHERSON. KAN.—The City of Mc- 
Pherson will call for bids in the spring for 
200 or 300-hp. water tube boilers; concrete 
or brick stack and a feed water treating 
plant. <A well, 12 in. bv 160 ft., is now 
under construction to deliver 300 gal. per 
minute. motor driven pumns. remote con- 
trol will be installed. Arthur Groesbeck is 
manager. 


OLATHE, KAN.—The Olathe Electric 
Light & Power Company is planning to 
install additional generating equipment 
some time before next winter. During the 
spring the company will install an orna- 
mental street-lighting system, consisting of 
50 lamp standards mounted with a single 
lamp, to be operated from its series lighting 


system. S. M. Brockway is president and 
manager. 
Southern States 
ASHEVILLE, N. C.—The contract for 


electrical work in connection with the new 
high school has been awarded by Longest 
& Tessier of Greensboro, general contrac- 
tor, to the Edwin McKay Electric Company 
of Asheville. The cost of the school is esti- 
mated at $200.000. 


SAVANNAH, GA.—Bids will be received 
by the Auditorium Commission, Savannah, 
until Feb. 8, for furnishing and installing 
electric lighting fixtures in the Municipal 
Auditorium Building. Plans and specifica- 
tions are on file in the office of Henrik 
Wallin, architect, 23 Abercorn Street, Sa- 
vannah, where copies may be obtained upon 
deposit of $10, of which $5 will be re- 
funded upon return of plans. 


CUMBERLAND SPRINGS. TENN.—The 
installation of an electric-light plant in 
Cumberland Springs is under consideration. 
L. Motlon, who has purchased the Cumber- 
land Springs Hotel, is reported interested. 


MASCOT, TENN.—The local substation 
of the Tennessee Power Company, Hamilton 
National Bank Building. Chattanooga, was 
recently destroved by fire, causing a loss 
of about $25,000. 


NASHVILLE, TENN.—tThe City Council 
is renorted to be considering an issue of 
$50,000 in bonds to purchase new boilers 
for the municipal electric-light plant. 


CLARKESDALE, MISS.—Bids will be 
received by the Commissioners of the city 
of Clarkesdale until Feb. 6 for furnshing 
transformers, meters, lamps and other elec- 
tric supplies and machine oils for the water 
and light department. Further information 
may be obtained upon application to W. W. 
Painter superintendent of water and light 
department 
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‘ORT SMITH, ARK.—The Fort Smith 


i i é tes 
ht & Traction Company contemplat 
alana to its electrical transmission sys- 
tem. 


DONALDSVILLE, LA.—The Municipal 
Light & Water Commission is considering 
the installation of an ornamental street- 
lighting system on about four blocks (1200 


ft.) in the near future. It is proposed to 
nad to it each year. E. A. Thibodeaux is 
manager. 


LA GRANGE, LA.—Bids will be received 
by the city of La Grange until Feb. 4 for 
the construction of an electric-lighting sys- 
tem, including about 12 miles of power 
transmission line, substation, arc lamps and 
dstribution system. B. O. Austin of Char- 
lotte (also Box 4, La Grange) is consultin 
electrical engineer; Anderson Christie 0 
Charlotte are consulting city engineers. 

KAW CITY, OKLA.—Plans are being 
considered for the construction of an elec- 
tric-light plant to develop about 75 hp., for 
which $10,000 in bonds were recently voted. 
Bids, it is understood, will be asked for the 
work. The Benham Engineering Company 
of Oklahoma City will have charge of the 
engineering work. 

OKLAHOMA CITY, OKLA.—Estimates 
prepared by Max L. Cunningham, state 
highway engineer, place the cost of a power 
plant for the State Capitol Building at 
$187,000. The plans provide for the in- 
stallation of five 250-hp. boilers. 


GALVESTON, TEX.—Bids will be re- 
ceived at the office of the supervising archi- 
tect. Treasury Department, Washington, 
D. C., until March 2 for furnishing tele- 
phone connections between the United States 
quarantine station at Galveston and the 
city of Galveston. For details see proposal} 
columns. 

GATESVILLE, TEX.—tThe electric plant 
of the Gatesville Power & Light Company 
was recently destroyed by fire, causing 
a loss of about $75,000. The plant, it is 
understood, will be rebuilt. J. R. Raby is 
president. 


Pacific States 


GRASS VALLEY, CAL.—The Board of 
Supervisors has granted the Empire Mines 
Company to construct an electric railway 
to connect the Empire and Pennsylvania 
mines. 

OXNARD, CAL.—The Ventura County 
Power Company has begun work on the 
reconstruction of its transmission lines. The 
cost is estimated at $20,900. 

SAN BUENAVENTURA, CAL.—Applica- 
cation. has been filed by Clarence L. 
Chrisman with the State Railroad Commis- 
sion for a preliminary approval of his in- 
tention to secure from the city of San 
Buenaventura a franchise to build an oper- 
ate an electric plant here. 

SANTA BARBARA, CAL.—The Santa 
Barbara Gas & Electric Company contem- 
plates building an addition to its power 
station on Quarantina Street, and install- 
ing a new generating unit. 

SAN LEANDRO, CAL.—Bids will be re- 
ceived by the city clerk until Feb. 19 fdr 
the installation of an electrolier lighting 
system on East Fourteenth Street, 


Canada 


TRANSCONA, MAN.—Application will be 
made at the next session of the Legislative 
Assembly of the province of Manitoba for an 
act to incorporate the Transcona Electric 
Railway Company, with power to construct, 
operate and equip electric railways, and 
also to carry on an electric light, power 
and gas business. 


BRANTFORD, ONT.—Steps have been 
taken by the Township Council to secure 
hydroelectric power for the township. 


TORONTO, ONT.—The construction of a 
civic car line on Dufferin Street from the 
city limits to the Exhibition Grounds Is 
under consideration. 


Miscellaneous 


PANAMA.—Bids will be received at the 
office of the general purchasing officer of 
the Panama Canal, Washington, D. ie 
until Feb. 19 for furnishing steel, chain, 
pipe, electric cable and wire, electrical 
attachments and fittings, transformers, etc. 
Blank forms and general information re- 
lating to this circular (No. 1119) may be 
obtained from the above office or the offices 
of the assistant purchasing agents, 24 State 
Street, New York, N. Y.; 614 Whitney-Cen- 
tral Building, New Orleans, La., and Fort 
Mason, San Francisco, Cal. 
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ALABAMA LIGHT AND TRACTION ASssocIA- 
TION. Secretary-treasurer, J. P. Ross, Bir- 
mingham Railway, Light & Power Co. 


AMERICAN ASSOCIATION OF ENGINEERS. 
Secretary, Arthur Kneisel, 29 South LaSalle 
St., Chicago, Ill. 


AMERICAN ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE. Permanent Secretary, L. 


O. Howard, Smithsonian Institution, Wash- 
ington, D. C. 


AMERICAN ELEctTRIC RAILWAY ASSOCIA- 
TION. Secretary, E. B. Burritt, 8 West 40th 
St., New York. 


AMERICAN ELECTROCHEMICAL 
Secretary, Prof. J. W. Richards, 
University, South Bethlehem, Pa. 


AMERICAN INSTITUTE OF CONSULTING EN- 
GINEERS. Secretary, F. A. Molitor, 35 Nas- 
sau St., New York City. 


AMERICAN INSTITUTE OF ELECTRICAL EN- 
GINEERS. Secretary, F. L. Hutchinson, 33 
West 39th St., New York. Board of direc- 
tors meets monthly. Sections and branches 
in the principal electrical centers through- 


Socrery. 
Lehigh 


out the country. Midwinter convention 
New York, Feb. 7-9. 
AMERICAN PHYSICAL Society. Secretary, 


Prof. A. D. Cole, Ohio State University, 
Columbus, Ohio. 


AMERICAN SOCIETY OF TESTING MATERI- 
ALS. Secretary-treasurer, Edgar Marburg, 
University of Pennsylvania, Philadelphia. 


ARKANSAS ASSOCIATION OF PUBLIC UTILI- 
TY OPERATORS. Secretary-treasurer, Roy B. 
Fowles, Pine Bluff, Ark. Annual conven- 
tion Pine Bluff, May 16-18. 


ASSOCIATED MANUFACTURERS OF ELEC- 
TRICAL SUPPLIES. General Secretary, C. E. 
Dustin, 62 Cedar St., New York. 


ASSOCIATION OF EDISON ILLUMINATING 
COMPANIES. Secretary, George C. Holber- 
ton, San Francisco, Cal. 

ASSOCIATION OF IRON AND STEEL ELECTRI- 


CAL ENGINEERS. Secretary, John F. Kelly, 
McKeesport, Pa. 


ASSOCIATION OF RAILWAY ELECTRICAL EN- 
GINEERS. Secretary-treasurer, Jos. A. An- 
dreucetti, Chicago & Northwestern Railway, 
Chicago. 

ASSOCIATION OF RAILWAY TELEGRAPH Su- 
PERINTENDENTS. Secretary, P. W. Drew, 
112 West Adams St., Chicago. 


BRITISH COLUMBIA ASSOCIATION OF ELEC- 
TRICAL CONTRACTORS AND DEALERS. Secre- 
tary-treasurer, E. Brettell, Electric Supply 
Company, Ltd., Vancouver, B. C. 


CALIFORNIA ELECTRICAL CONTRACTORS’ AS- 
SOCIATION. Secretary, James Redpath, 505 
Rialto Bldg., San Francisco, Cal. 


CANADIAN ELECTRICAL ASSOCIATION. Af- 
fillated with N. E. L. A. Secretary-treas- 
urer, Alan Sullivan, Excelsior Life Build- 
ing, Toronto, Can. 


COLORADO ELEcTrRIC LIGHT, POWER AND 
RAILWAY ASSOCIATION. Secretary-treasurer, 
T. F. Kennedy, 900 15th St., Denver, Col. 


COMMERCIAL SECTION, N. E. L. A. Secre- 
tary, F. D. Beardslee, Union Electric Light 
& Power Company, St. Louis, Mo. 


EASTERN NEW YorRK SECTION N. E. L. A. 
Secretary, J. E. Kearns, General Electric 
Company, Schenectady, N. Y. 


ELECTRICAL CONTRACTORS’ ASSOCIATION OF 
CONNECTICUT. Secretary, George M. Chap- 
man, Waterbury, Conn. 


ELECTRICAL CONTRACTORS’ ASSOCIATION OF 
MASSACHUSETTS. Secretary, H. D. Temple, 
30 Foster St., Worcester, Mass. 


ELECTRICAL CONTRACTORS’ ASSOCIATION OF 
STATE oF Missouri. Secretary, A. J. Burns, 
318.West Tenth St., Kansas City, Mo. 


ELECTRICAL CONTRACTORS’ ASSOCIATION OF 
THE STATE OF PENNSYLVANIA. Secretary, 


M. G. Sellers, 1518 Sansom St., Philadel- 
phia. 


ELECTRICAL CONTRACTORS’ ASSOCIATION OF 
WISCONSIN. Secretary, J. C. Staff, 578 
Jackson St., Milwaukee, Wis. 


ELECTRICAL DEALERS’, AND CONTRACTORS’ 
ASSOCIATION OF ONTARIO. Secretary, E. A. 
Drury, 45 Murray St., Toronto, Can. 


ELECTRICAL MANUFACTURERS’ CLUB. Sec- 


retary, H. B. Crouse, Crouse-Hinds Co., 
Syracuse, N. Y. 


ELECTRICAL SUPPLY JOBBERS’ ASSOCIATION. 
General Secretary, Franklin Overbagh, 411 
South Clinton St., Chicago, Ill. Semi-an- 
nual meeting Hot Springs, Va., May 22-24. 


ELECTRICAL TRADES ASSOCIATION OF CAN- 


ADA. Secretary, William R. Stavely, Royal 
Insurance Building, Montreal, Can. 


ELECTRICAL TRADES ASSOCIATION OF THE 
Paciric Coast. Secretary, Albert H. Elli- 
ott, 34 Ellis St., San Francisco, Cal. 


ELEcTRIC Power CuLusB. Secretary, C. H. 
Roth, 1410 West Adams St., Chicago. 


ELECTRIC VEHICLE ASSOCIATION OF AMER- 
ica. Affiliated with the N. E. L. A. Secre- 
tary, A. Jackson Marshall, 29 West 39th 
St., New York. 
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EMPIRE STATE GAS AND ELECTRIC _ASSO- 
CIATION. Secretary, Charles H. B. Chapin, 
29 West 39th St., New York. 


FLORIDA ENGINEERING Society. Secretary, 
R. Benton, Gainesville, Fla. 


Gas, ELECTRIC AND STREET RAILWAY AS- 
SOCIATION OF OKLAHOMA.  Secretary-treas- 
urer, Prof. H. V. Bozell, Norman, Okla. 


GEORGIA ELECTRICAL CONTRACTORS’ ASSO- 


CIATION. Secretary, Gadsden Russell, At- 
lanta, Ga. 


IntInois STATE ELectric ASSOCIATION. 
Secretary, R. H. Abbott, Petersburg, III. 


ILLINOIS ELECTRICAL CONTRACTORS’ ASSO- 
CIATION. Secretary, M. L. Blumenthal, 179 
West Washington St., Chicago, Ill. 


ILLUMINATING ENGINEERING Sociery. 
General secretary, G. H. Stickney, 4th and 
Sussex Sts., Harrison, N. J. Sections in 
New York, Philadelphia, Pittsburgh, Cleve- 
land, Chicago and Boston. Annual conven- 
tion September. 


INDIANA ELEcTRIC LIGHT ASSOCIATION. 


ne Thomas Donahue, Lafayette, 
nd. 


INDIANA STATE ELECTRICAL CONTRACTORS’ 
ASSOCIATION. Secretary, George Skillman, 
Indianapolis, Ind. 


INDUSTRIAL ELECTRIC HEATING ASSOCIA- 
TION. Secretary, Homer Kunz, Toledo Rail- 
ways & Light Co., Toledo, Ohio. 


INSTITUTE OF OPERATING ENGINEERS. 
Secretary, L. Houmiller, 29 West 39th St., 
New York. 


INSTITUTE OF RADIO ENGINEERS. Sec- 
retary, David Sarnoff, 111 Broadway, New 
York. 

INTERNATIONAL 
PAL ELECTRICIANS. 
Houston, Tex. 


INTERNATIONAL ELECTROTECHNICAL Com- 
MISSION (international body representing 
various national electrical engineering so- 
cieties contributing to its support). Gen- 
eral Secretary, C. le Maistre, 28 Victoria 
St., Westminster, London, S. W., England. 


Iowa SEcTION N. E. L. A. Secretary- 
treasurer, L. E. Caldwell, Iowa City, Iowa. 


TowA ELECTRICAL CONTRACTORS’ ASSOCIA- 


ASSOCIATION OF MUNICI- 
Secretary, C. R. George, 


TION. Secretary, M. T. Humphrey, Water- 
loo, Iowa. 
JOVIAN ORDER. Jupiter (president), 


Henry L. Doherty, New York City: Mer- 
cury (secretary). E. C. Bennett, Syndicate 
Trust Building, St. Louis, Mo. 


KANSAS ELECTRICAL CONTRACTORS’ ASSO- 
CIATION. Secretary, J. A. Mercer, 108 West 
Eighth Ave., Topeka, Kan. 


KANSAS PUBLIC SERVICE ASSOCIATION. 
Secretary, E. A. Wright, Manhattan, Kan. 


KENTUCKY ASSOCIATION OF ELECTRICAT 
CONTRACTORS. Secretary, Herbert E. Ot- 
tenheimer, Louisville, Ky. 


LOUISIANA FLECTRICAL CONTRACTORS’ As- 
SOCIATION. Secretary. J. J. Zeigler, 227 
Bourbon St., New Orleans. 


MAINE ELectric ASSOCIATION. Secretary- 


treasurer, Walter S. Wyman, Waterville, 
Maine. 

MICHIGAN SECTION, N. E. lL. A. Secre- 
tary. Herbert Silvester, 18 Washington 


Boulevard, Detroit, Mich. 


MINNESOTA ELECTRICAL CONTRACTORS’ AS- 
SOCIATION. Secretary, G. M. Jones, 14 
Seventh St., N., Minneapolis, Minn. 


MINNESOTA ELECTRICAL ASSOCIATION. Sec- 
retary, F. R. Porter, St. Cloud, Minn. 


MISSISSIPPI ELECTRIC ASSOCIATION. Af- 
filiated with the N. E. L. A. Secretary- 
treasurer, R. H. Smith, Jackson, Miss. 


MissourRI ASSOCIATION OF PUBLIC UTILI- 
TIES. Secretary-treasurer. F. D. Beards- 


lee, Union Electric Light & Power Co., St. 
Louis. 


NATIONAL ARM, PIN AND BRACKET ASso- 


CIATION. Secretary, J. B. Magers, Madison, 
Ind. 

NATIONAL ASSOCIATION OF ELECTRICAL 
TNSPECTORS. Secretary-treasurer, William 


L. Smith, Concord, Mass. 


NATIONAL ELectric LIGHT ASSOCIATION. 
Executive secretary, T. C. Martin, 33 West 
39th St.. New York. Annual meeting At- 
lantic City, N. J., May 29 to June 1 
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NATIONAL ELECTRICAL CONTRACTORS’ AS- 
SOCIATION OF THE UNITED STATES. Secre- 
tary, George H. Duffield, 41 Martin Build- 
ing, Utica, N. Y. Next meeting, New Or- 
leans, October, 1917. 


NATIONAL ELECTRICAL CREDIT ASSOCIA- 
TION. Secretary, Frederic P. Vose, 1343 
Marquette Bldg., Chicago, Ill. 


NATIONAL FIRE PROTECTION ASSOCIATION. 
Secretary of electrical committee, Ralph 
Sweetland, 141 Milk St., Boston, Mass. 
Biennial meeting, New York City, March, 
1917. 


NEBRASKA SECTION, N. FEF. L. A. Secre- 
tary-treasurer, B. E. Egan, Room 201, 
Unior. Pacific Building, Omaha, Neb. 


New ENGLAND ELECTRICAL CREDIT ASso- 
CIATION. Secretary, Alton F. Tupper, 60 
State St., Boston, Mass. 

NEw ENGLAND SEcTION, N. E. L. A. Sec- 
retary, Miss O. A. Bursiel, 149 Tremont St., 
Boston, Mass. 


New MeExXico ELECTRICAL ASSOCIATION. 
Secretary-treasurer, E. A. Thiele, Roswell, 
N. M. Annual convention, Albuquerque, N. 
M., Feb. 12-14. 


New YorK ELECTRICAL CREDIT ASSOCIA- 
TION. Secretary, Franz Neilson, 120 Broad- 
way, New York. 

New YorK ELECTRICAL SOCIETY. Secre- 
tary, George H. Guy, 29 West 39th St., New 
York. 


NorTHWEST SECTION, N. E. L. A. Secre- 
tary, J. F. Farquhar, Washington Water 
kower Company, Spokane, Wash. 


NORTHERN WHITE CEDAR’ ASSOCIATION. 
Secretary, R. N. Boucher, 743 Lumber Ex- 
change, Minneapolis, Minn. 


Onto ELEctTRIC LIGHT ASSOCIATION. 
retary, D. L. Gaskill, Greenville, Ohio. 


Oun10 Society OF MECHANICAL ELECTRI- 
CAL AND STEAM ENGINEERS. Secretary, 
Prof. F. E. Sanborn, Ohio State University, 
Columbus. 


“OREGON ELECTRICAL CONTRACTORS’ ASSO- 
CIATION. Secretary-treasurer, J. W. Ober- 
ender, 502 Dekum Building, Portland, Ore. 


Sec- 


PENNSYLVANIA ELECTRIC ASSOCIATION. 
(State Section N. E. L. A.). _ Secretary, 
H. M. Stine, 211 Locust St., Harrisburg, 
Pa. 


PuBLic SERVICE ASSOCIATION OF VIR- 
GINIA. Secretary, W. J. Kehl, Virginia 
Railway & Power Co., Richmond, Va. 


PuBLIC UTILITIES ASSOCIATION OF WEST 
VirGINiIA. Secretary, W. C. Davisson, West 
Virginia Water & Electric Co., Charleston, 
W. Va. 


Rapio CLUB OF AMERICA. Secretary, 
David S. Brown, 206 West 86th St., New 
York. 


RAILWAY SIGNAL ASSOCIATION. 
tary-treasurer, C. E. Rosenberg, 
Building, Bethlehem, Pa. 


Rocky MOUNTAIN ASSOCIATION OF MUNI- 
CIPAL ELECTRICIANS. President, Lawrence 
Stone, Denver, Col. 


SociETY FOR ELECTRICAL DEVELOPMENT, 
INC. General manager, J. M. Wakeman, 
29 West 39th St., New York. 


SOCIETY FOR THE 


Secre- 
Times 


PROMOTION OF ENGI- 
NEERING EpucaTION. Secretary, Dean F. L. 
Bishop, University of Pittsburgh, Pitts- 
burgh, Pa. 


SoutH DaKoTa ELectTrRIC LIGHT ASSOCIA- 
TION. Secretary, A. H. Savage, Dakota 
Light & Power Co., Flandreau, S. D. 


SOUTHEASTERN SECTION, N. E. L. A. Sec- 
retary-treasurer, George H. Wygant, Tam- 
pa, Fla. 


SOUTHWESTERN ELECTRICAL AND GAS AS- 
SOCIATION. Secretary, H. S. Cooper, 405 
Slaughter Building, Dallas, Tex. Annual 
convention Dallas, April 26-28. 


Texas STATE ASSOCIATION OF ELECTRICAL 
ConTrRAcToRS. Secretary, Eugene Ashe, 
Dallas, Tex. 


TrRI-STATE WATER & LIGHT ASSOCIATION, 
Secretary-treasurer, W. F. Steiglitz, Co- 
lumbia, S. C. 


VERMONT ELECTRICAL ASSOCIATION. Sec- 
retary-treasurer, C. H. West, Rutland, Vt. 


VIRGINIA STATE ELECTRICAL CONTRACTORS’ 


ASSOCIATION. Secretary, E. M. Andrews, 
Richmond. 


WESTERN ASSOCIATION OF ELECTRICAL IN- 


SPECTORS. Secretary, W. S. Boyd, 175 Jack- 
son Bldg., Chicago, Il. 


WESTERN SOCIETY OF ENGINEERS, ELEC- 
TRICAL SECTION. Secretary, J. H. Warder, 
1737 Monadnock Block, Chicago. 


WISCONSIN ELECTRICAL ASSOCIATION. Sec- 
retary, George Allison, 1410 First National 
Bank Building, Milwaukee, Wis. Annual 
meeting Milwaukee, Wis., March 15-16. 
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1,213,150. METHOD OF PRODUCING MaG- 
NETIC SOUND-RECORDS FOR TALKING-Mo- 
TION PicTURE F1LMSs; Henry C. Bullis, 
Redwood Falls, Minn. App. filed Dec. 
15, 1915. Sound-controlled light. 


1,213,161. RAILWAY SIGNALING SYSTEM ; 
Albert V. T. Day, New Rochelle, N. Y. 
App. filed Aug. 22, 1908. Block signal 
systems adapted for operation in con- 
nection with electric railroads. 

1,213,162. TRAFFIC-CONTROLLING SYSTEM 
FOR RAILWAYS; Albert V. T. Day, New 
Rochelle, N. Y. App. filed Oct. 29, 1908. 
Improved arrangements of apparatus by 
which the same line wires may be used 
to transmit both signal-controlling cur- 
rents and relay-energizing currents. 

1,213,163. ELECTRIC STERILIZING - OVEN; 
Nicholas Dedrick, Manitowoc, Wis. App 
filed Feb. 5, 1916. Electric heating. 

1,213,166. ELectric SELF-PLAYING GRAND 
PIANO ; Charles W. Dorricott, Philadel- 
phia, Pa. App. filed July 8, 1912. By 
aid of electro-magnets. 


1,213,174. ELECTRIC WELDING-MACHINE; 
Peter Faszler, Berlin-Friedenau, Ger- 
many. Arrangement of the transformer. 


1,213,175. PORTABLE ELECTRIC BATTERY; 
Isidor Fertman, New York, N. Y. App. 
filed Dec. 16, 1915. Produce a low resist- 
ance series connection between the cells 
with the utmost expedition, and without 
recourse to soldering or spring connec- 
tions. 

1,213,176. APPARATUS 
KINETOSCOPES ; 
Brookline, 


FOR PHONOGRAPH- 
Reginald A. Fessenden, 
Mass. App. filed June 27, 
1916. Large audiences. 
1,213,180. RECOVERY oF ZINC: 
Fulton, Cleveland, Ohio. 
17, 1916. Improvements. 


1,213,182. STORAGE BATTERY; 
Gardiner, Chicago, Ill. App. 
22, 1915. Improvements in 
lyte. 

1,213,208. KASSETTE; John Robert Kelley, 
Covington, Ky. App. filed July 26, 1915. 
Holder for photographic plates to be used 
in connection with X-ray apparatus. 

1,213,211. CuURRENT-DISTRIBUTING APPARA- 
TUS ; Laurence M. Klauber and Ray @. 
Cavell, San Diego, Cal. App. filed March 
10, 1916. Enabling the electrical con- 
nection of any conductor to be altered 
without necessitating its disconnection 
from the mechanical support for the con- 


Charles H. 
App. filed July 


William 
filed May 
the electro- 


ductor. 

1,213,250. MEANS FOR RECEIVING INTELLI- 
GENCE COMMUNICATED BY ELECTRIC 
WAVES; Greenleaf Whittier Pickard, 


Amesbury, Mass. App. filed Nov. &, 1906. 
Exclusively by the energy of the oscil- 
latory current generated by the. receipt 
of the waves. 

1,213,254. LIQUID-HEATER ; 
Jewell, Kan. 
stantaneous. 


1,213,282. VEHICLE 
Edgar §S. Shaw, 
filed May 20, 1916. 
giving proper signals. 

1,213,287. TERMINAL Box; Elda G. Smith 
Syracuse, N. Y. App. filed Jan. 9, 1914' 
Novel features of construction. 

1,213,298. TELEPHONIC RELAY: 
Summers, Memphis, Mo. App. filed July 
11, 1916. Provision of an amplifying re- 
lay 6f the microphonic type in which a 
diaphragm is provided. 

1,213,309. RaiLway SIGNALING; Herbe 
Wallace, New York, N. Y. io "filed 
Jan. 28, 1914. Signaling for stretches of 
single track over which traffic moves in 
both directions. 


1,213,310. RAILWAY SIGNALING; Herbert 
A. Wallace, New York, N. Y. App. filed 
June 23, 1914. Relays adapted for use in 
railway signaling systems. 


1,213,317. TRUCKING SysteEM; Rober 
Carleton Weller, Chicago, IIL, Philip 
Daniel Naugle and Stanley Taber Hyde, 
Bremerton, Wash. App. filed Nov. 4, 
1912. Electrically propelled truck. 


1,213,323. CONVEYING APPARATUS; Charles 
S. Williamson, Chicago, Ill. App. filed 
Dec. 1, 1915. Method of arrangement 
and construction of the driving mechanism 
for the trucks or wheels upon which the 
legs of a bridge or crane for conveying 
coal or the like, are supported. 


1,213,345. ELecrric Time-StaMpP; Charles 
S. Ellis, Chicago, Ill. App. filed March 
10, 1911. Simplify the magnetically ac- 
tuated mechanism for operating the time- 
marking elements. 


Fred 


Poole, 
App. filed Feb. 2, 


1915. In- 


SIGNAL APPARATUS; 
Minerva, Ohio. App. 
A simple means for 


Frank E. 


1,21 3,353. ELECTRICAL INCUBATOR; John 
David Graves, Colton, Cal. App. filed 
June 30, 1916. Heat is uniformly dis- 


tributed over the top of the eggs and the 
temperature is under perfect control. 

1,218,356. RecorpER; Ray E. Hall, Ann 
Arbor, Mich. App. filed July 31, 1915. 
Type of recorders which produce a con- 
tinuous line record. 
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1,213,360. Spring TAKE-UP FOR TROLLEY- 
Wires; Demetrius H. Hart, Birmingham, 
Ala. App. filed June 1, 1916. Automatic- 
ally taking up slack. 

1,213,364. SockET FOR ELECTRIC LAMPS; 
William Herskovitz, Chicago, Ill. App. 
filed Jan. 17, 1914. Minimize the num- 
ber and simplify the 
hangers. 


1,213,365. PROTECTING MEANS FOR ELECTRIC 
Circuits; Alfred Herz, Chicago, Ill. App. 
filed Oct. 2, 1915. Improved potential 
surge protector for transmission lines and 
the like. 


1,213,393. CONNECTOR FOR ELBcTRIC CON- 
pucTors; Hosea F, Maxim, Norfolk, Va. 
App. filed Feb. 10, 1912. Spring clip. 


1,213,406. INpicaTor; Hubert Peters, Ed- 
monton, Alberta, Canada. App. filed 
June 11, 1914. Automatically display on 
a curtain or the like the name of each 
consecutive street or stopping place as it 
is about to be reached. 


1,213,422. Process oF ELECTRICALLY WELD- 
ING TUBES; Johann Sacek, Charlotten- 
burg, Germany. App. filed Dec. 13, 1916. 
Placing strips of the same material as 
that of the tube along the welding seam 
inside and outside of said tube, said strip 
overlapping the seam, and passing an 


construction of 


electric current through said strips. 
1,213,456. SIGNALING DEVICE FOR AUTOMO- 
BILES; James K. Burleigh and Lauren V. 


White, Kalamazoo, Mich. App. filed July 
8, 1915. Improvements. 


’ 





Inclosed Fuse 


1,213,777. Element 


1,213,467. ELECTRIC ACCUMULATOR; Con- 
stantin de Sedneff, Paris, France. App. 
filed July 28, 19183. Provision of elec- 


trodes having a very large active surface 


per unit weight combined with high 
rigidity and permeability toward the 
electrolyte. 

1,213,495. IGNITION-TIMER; Edward B. Ja- 
cobson, Pittsfield, Mass. App. filed Dec. 
18, 1915. Internal combustion engines. 

1,213,507. ELeEcTRIC HEATER; James aw- 


rence of New York, N Y. 
29, 1916. 


App filed May 

Heating element comprises an 
electric resistance member. 

1,213,528. APPARATUS FOR DISPLAYING AD- 
VERTISEMENTS, SIGNALING AND THE LIKE; 
James Priestnall Naylor, Dulwich, Lon- 
don, England. App. filed Sept. 15, 1913. 
New and useful improvement. 

1,213 535. GaLVANIC BATTERY; John Ed- 
ward Preston, London England. App. 
filed Aug. 31, 1914. More tightly bind- 
ing the component clamping parts to- 
gether to put pressure upon the opposite 
faces of the disk. 

1,213,595. ELectric STOVE; 
Omaha, Neb. 
Improvements. 


1,213,610. DYNAMO-ELECTRIC MACHINERY; 
Reginald A. Fessenden, Brookline, Mass. 


George Deal, 
App. filed Oct. 23, 1915. 


App. filed Oct. 4, 1915. Increased effi- 
ciency. 
1,213,611. DYNAMO-ELECTRIC MACHINERY; 


Reginald A. Fessenden, Brookline, Mass. 
App. filed Oct. 4, 1915. Production and 
detection of compressional waves, and 
still more particularly to submarine sig- 
naling. 

1,213,616. MEANS FOR PRODUCING, CON- 
TROLLING AND UTILIZING ELECTRIC CuR- 
RENTS; Charles Edgar Fritts, deceased, 
late of Oneonta, N. Y. App. filed June 
22, 19%32. Application of photography 
and electricity for recording and repro- 
ducing such variations or pulsations. 


1,213,617. ALTERNATING-CURRENT MOorTor: 
Valere Alfred Fynn, St. Louis, Mo. App. 
filed April 12, 1915. Good starting char- 
acteristics and particularly, one which 
will readily attain the higher speeds for 
which it is designed. 


VoL. 69, No. 5 


1,213,618. ALTERNATING-CURRENT MOTOR; 
Valere Alfred Fynn, St. Louis, Mo. App. 
filed April 12, 1915. Start with a power- 
ful torque, operate at une or more speeds 
while making full use of the rotor copper. 


1,213,632. ELECTRICAL CONNECTOR ; William 
P. Hammond, Passaic, N. J. App. filed 
March 3, 1916. Detachable connection 
between wires and the binding posts. 


1,213,642. RAIN AND WIND SIGNAL; Martin 
Geo. Hoeft, Minonk, Ill. App. filed March 
1, 1916. Mounted in a window or other 
opening and which will notify the oc- 
cupants of the dwelling house or other 
structure in the event of rain or wind 
so that the window or other opening may 
be closed. 


1,213,654. THERMOSTATIC _ FIRE-SIGNAL; 
Archibald B. Jones, San Francisco, Cal. 
App. filed March 30, 1914. Provision of 
a device which will operate to signal 
automatically by the heat given forth 
from a starting conflagration. 


1,213,689. INDUCTANCE-CoIL; David R. 
Price, Winthrop, Mass. App. filed 
April 24, 1914. Tuning circuits, for ex- 


ample, space telegraph circuits, and for 


loading telephone or other lines. 


1,213,702. GOVERNOR FOR ELEcTRIC-LIGHT- 
ING GENERATORS FOR Motor Cars; Her- 
bert Charles Humphrey Smyth, London, 
England. App. filed Oct. 26, 1915. Cen- 
trifugal governor. 


1,213,705. Evecrric CuT-Orr MECHANISM; 
Minot M. Stevens and Thomas J. New- 
come, Hastings, Pa. App. filed Dec. 14, 
1915. Improvements. . 


1,213,709. SIGNAL FOR AUTOMOBILES ; Ralph 
W. Thibodeau, Quincy, Mass. App. filed 
Dec. 8, 1915. A signal, a lamp circuit 
connecting the signal with the steering 
mechanism. 


1,213,714. SLECTRICALLY - INDICATING 
WEATHER-VANE; Frank L. Washburne, 
Westfield, N. J., and George E._Kim- 


merle, Brooklyn, N. Y. App. filed March 
13, 1915. Indicate at a distance, the ex- 
act direction of the wind. 


1,213,723. INDICATOR SYSTEM; Adolph 
Zeisel, Bel Air, Md. App. filed June 24, 
1916. Any vertical or other movement 
may be indicated at any distance what- 
ever, and the amount of the movement 
is noted. 


1,213,726. IMPREGNATED CoIL AND METHOD 
OF MAKING THE SAME; Leo H. Baeke- 
land, Yonkers, N. Y. App. filed Dec. 4, 
1907. Windings are embedded in and 
supported by an infusible and insoluble 
organic body. 


1,213,738. RarL-Bonp; George H. Burge, 
Huntsville, Mo. App. filed Sept. 23, 1914. 
Improvements. 


1,213,751. ELectric SwitcH; James_ 8. 
Crossley, Solvay, N. Y. App. filed Oct. 
29, 1914. Quick make and break switch. 


1.213.754. FuasH-LicgHt Lamp; Friedrich 
David, Brooklyn, N. Y. App. filed Sept. 
13, 1916. Manually operative electric 
switch forming part of a removable cap 
for a casing. 


1,213,777. INCLOSED-FUSE ELEMENT; 
ward E. Roberts, Hartford, Conn. 
filed May 8, 1916. Improvement. 


1,213,789. IGNITION ApparRATus; Ellis D. 
Allensworth, Waukegan, Tll. App. filed 
Aug. 30, 1915. Render the parts acces- 


Ed- 
App. 


sible for observation, adjustment and 
repair. 
1,213,790. IGNITING AND SPARK-DISTRIBUT- 


ING DEVICE; Ellis D. Allensworth, Wau- 
kegan, Ill. App. filed Jan. 3, 1916. For 
plural cylinder internal combustion en- 
gines. 


1,213,798. 
Martin, Broadway, Va. 
25, 1913. Circuit closure. 


1,213,799. ELEectTric-CiRCUIT-BREAKING DE- 
vice; Frederic S. Perrin, Brooklyn, N. Y. 
App. filed April 18, 1916. For use in 
ignition systems of internal combustion 
engines using primary or storage bat- 
teries. 


1,213,803. ART OF AND APPARATUS FOR GEN- 
ERATING AND DISTRIBUTING Music ELEC- 
TRICALLY; Thaddeus Cahill, Holyoke, 
Mass. Renewed Dec. 14, 1916. Improve- 
ments. 


1,213,804. ArT OF AND APPARATUS FOR GEN- 
ERATING AND DISTRIBUTING Music ELEC- 
TRICALLY; Thaddeus Cahill, New York, 
N. Y¥. This application filed April 27, 

1915. Improve the character or quality 

of music that is produced electrically. 


1,213,809 ELECTRICAL COMPRESSION RE- 
SISTANCE UNIT; Paul J. Ray, Lakewood, 
Ohio. App. filed Jan. 10, 1914. Maxi- 
mum radiating surface and to be con- 
tained in a minimum space. 


INCUBATOR-ALARM; Perry 8. 
App. filed Feb. 


